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N 1942 the results of a brief series of tagged iron absorption studies in preg- 
nancy were reported.’ It was found that a pregnant woman absorbed two 
to ten times the amount usually taken up by nonpregnant individuals. The 
value of the study was somewhat limited by the brevity of the series. The 
scarcity of the radioactive isotope of iron at that time precluded the possibility 
of maintaining standard dosage levels of feeding and therefore made interpre- 
tation of the results somewhat difficult. In the same year studies o* the iron 
isotope distribution in fetal tissues and some observations as to the rate of 
transfer of iron from the maternal to the fetal organism were reported.’® 
In 1947 we reported preliminary observations in a study designed to 
determine the effects of some factors on the absorption of iron by the pregnant 
woman.’ The further analysis of these data is now possible and constitutes 
the basis of this report. 
In all, 819 pregnant women were given tagged iron. The data presented 
here are restricted to 466 women who returned for completion of the study 
and the processed blood samples from whom met radiochemical criteria of 
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purity, including reproducibility of duplicate counts of radioactivity on two 
or more separate dates. Evidence that the 466 cases were representative of 
the total group of patients attending the Vanderbilt Prenatal Clinic is afforded 
by the fact that there was good agreement between the study group and total 
clinic patients with respect to distribution of attributes such as age, parity, 
number of weeks of gestation at the first clinie visit, outcome of pregnancy, 
laboratory values, and recorded dietary intakes. 


Methods 


The radioactive iron used was obtained by d,p bombardment of iron in 
the cyclotron, and therefore, was essentially the Fe*® isotope. Its purification 
has been deszribed elsewhere.* From 200,000 te 1,000,000 countable counts per 
minute were administered. In terms of present-day concepts of safe radiation 
limits the amounts of activity used are well within limits of tolerance.* An 
additional assurance comes from the fact that the higher levels of 100-200 ¢.p.m. 
per milliliter of red cells obtained were only about one-tenth that used by others 
for studies of blood preservation and which have been tolerated with no demon- 
strable ill effects.2 Nevertheless, it is not to be suggested that any radioactive 
tracer studies on human subjects are to be embarked upon lightly without due 
consideration and care for safe practices. 


An unselected group of white women admitted to the Obstetrics Out-Patient 
Clinie of Vanderbilt University Hospital were fed single doses of iron tagged 
with the radioactive isotope (Fe°®) on their second prenatal clinic visit prior 
to any administration of therapeutic iron. The week of gestation during 
which this visit was made varied from patient to patient. Most of the subjects 


had uneomplicated courses, were nonanemic, and would be considered healthy 
pregnant women. The iron was stored as ferric chloride until immediately 
before administration, at which time an excess of ascorbic acid (about 4 mg. 
per mg. of iron fed) was added in order to reduce the iron to ferrous form. 
The reduced solution was given by mouth midway between meals. Dosage levels 


*The question arises as to the amount of radiation delivered to the maternal organism 
following administration of these tracer doses of Fe™®™. A high counting sample contained 
approximately 200 counts per minute per milliliter. The efficiency of our thin mica window 
counter for the beta particles from Fe® is about 25 per cent. Thus the blood contained about 
4 X 10-* microcuries per milliliter. If the mass of absorbing tissue is large in linear dimensions 
compared with the maximum range of the beta particles the total dose in equivalent roentgens 
delivered by the complete decay of the isotope will be 500 C where C is the isotope concentra- 
tion in microcuries per gram. Thus, if all of the activity were concentrated in large vessels 
the blood would receive 0.2 equivalent roentgens. Actually the radiation delivered to the 
adjacent tissues is of importance. A lower limit for this is obtained .if the activity is as- 
sumed to be uniformly distributed throughout the body. Under these conditions if the blood 
volume is 10 per cent of the body weight the tissues would receive 0.02 equivalent roentgens. 
The actual figure should be somewhat larger than this but not more than ten times as great. 

It may be argued that the total activity ingested will not necessarily appear in the cir- 
culating blood and that a portion will be located in higher concentration in tissues such as the 
liver or bone marrow. If the blood voiume were 5 liters and only half of the activity were 
in circulation, then, the total iron absorbed would be 4 microcuries. If at any one time all of 
this were temporarily resident in the liver an upper limit for the dose would be the value de- 
livered by the complete decay of the isotope. In a typical liver of 1.5 kg. weight this would 
be 1.3 equivalent roentgens. If, instead, the activity were concentrated in the marrow, as- 
suming a total marrow weight of two-thirds that of the liver, the corresponding figure would 
be 2.0 equivalent roentgens. This is obviously an improbable occurrence. 

As shown by Gibson? the radiation due to Fe*, even under conditions used where much 
higher amounts of that isotope were employed, was considerably less in effect than that due 
to Fe®. Since the d,p reaction on metallic iron in the cyclotron is notoriously inefficient for 
the production of Fe minimal quantities of this isotope were present in most of the iron used. 
The dosage is thus negligible in comparison with that from the Fe®, Since the gamma radiation 
from Fe® is diffusely and inefficiently absorbed, the dose will be considerably less than that 
for the beta particles computed for the case of uniform distribution in the body, i.e., less than 
0.02 equivalent roentgens. 

The dose rate will always be less than the initial rate. It is calculated by dividing the 
integrated dose by the mean life. Taking the largest figure for integrated dose, namely 2.0 
roentgens, the maximum dose rate would be 0.03 equivalent roentgens per day. Since this 
is a liberal estimate of the upper limit we conclude that the dose rate would never exc 
the presently accepted tolerance dose rate of 0.3 equivalent roentgens per week. 
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supplying 1.8, 2.0, 3.1, 3.2, 4.16, 4.7, 7.0, 9.0, 18.0, 39.0, and 120.0 mg. of elemental 
iron were used. Laboratory studies, including red cell count, hemoglobin, 
hematocrit, serum proteins, vitamin A, carotene, ascorbic acid, and others were 
done on the day the iron was given. Complete histories and dietary records 
were also obtained. 

On the third visit, usually two weeks following administration of the tagged 
iron, duplicate blood samples were drawn for measurement. The blood was 
centrifuged in 15 ml. graduated cones for 35 minutes at 3,000 r.p.m. in a size 
2 eight place head International centrifuge and the hematocrit was read. Plasma 
was discarded or used for other studies. The red cells were washed into 250 ml. 
beakers and dried. Dry ashing was carried out in a muffle furnace at 620° C. 
Walls of the beakers were washed down with dilute hydrochloric acid and 
samples again evaporated to dryness to eliminate excess acid. The mixed salts 
were dissolved in 5 or 6 drops of hydrochloric acid and transferred to electro- 
plating cells with distilled water and the iron electroplated as described else- 
where.* The resultant electroplated samples were then measured for radio- 
activity by means of a thin mica window (2 mg. per square centimeter), end 
window type Geiger-Muller tube in conjunction with a counting rate meter. If 
the duplicate electroplated blood samples did not check within 5 per cent of 
each other the result was not included in the series. 

Samples were counted twice at intervals of one week in order to check 
possible contamination from other isotopes being used in the laboratory. Blank 
samples of blood were run frequently, by the usual procedure, to check for iron 
isotope contamination. An aliquot of each iron sample fed was counted for 
an adequate period of time to note the rate of decay of the iron material. The 
relevant aliquot of sample fed was always counted on the same day as the blood 
iron sample. 

The radioactivity per milliliter of red blood cells was calculated. The total 
circulating red cell mass was estimated as reported earlier, °® and the total 
circulating radioactive iron was calculated. It has been shown that, under 
normal conditions, all of the red cells are in active circulation, there being no 
considerable depot of sequestrated red cells.° It was necessary to make the 
assumption that all of the iron absorbed was utilized for red cell hemoglobin 
formation. We fully recognize the implications of this assumption in individuals 
not suffering from iron deficiency, but feel that for healthy individuals caleula- 
tions based upon it are of value. The ‘‘percentage uptake’’ was estimated by 
dividing the total circulating radioactivity by the radioactivity in the sample 
fed the subject. The importance of the factor of utilization of absorbed iron 
is recognized.2 Hence, ‘‘uptake’’ as here used must be construed to include 
both the factor of absorption and utilization. We have no evidence which 
indicates that utilization is impaired in normal pregnancy. 


Experimental Observations 


It was found very early in the study that, as expected, iron uptake was 
related to dosage level and to period of gestation. Hence a breakdown into 
subgroups according to both of these factors was necessary to evaluate the 
results. In Table I and Figs. 1 and 2 are summarized the most important find- 
ings of the study. Since some of the distributions of per cent uptake were 
quite skewed, the median per cent uptake, rather than the mean, was computed 
for each group. There was considerable individual variation in per cent uptake 
among the women within each group. Such variation has been pointed out 
before. While variation of individual values about the medians should not be 
lost sight of, a study of the median percentage uptake shows the differences in 
the average behavior of the subjects for different dosages and different periods 
of gestation. 
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It is apparent that at a given dosage level the uptake of iron increases as 
gestation progresses from the tenth or fifteenth week up to the thirtieth or 
thirty-fifth week. Only a few cases were observed before the tenth or after the 
thirty-fifth week of gestation. 


The percentage uptake of iron was greatest at dosage levels of 9 mg. or less 
and did not vary appreciably within the limits of 1.8 to 9.0 mg. The percentage 
uptake at the 18 mg. dose, however, was lower. Subsequent increases in dosage 
to 39 and 120 mg. were likewise accompanied hy decreases in the per cent of 
the dose absorbed. 


MEDIAN PERCENT RADIOACTIVE IRON TAKEN 
UP BY PREGNANT WOMEN ACCORDING TO 
DOSAGE AND PERIOD OF GESTATION. 
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Fig. 1. 


Fig. 2 shows the actual quantity of iron taken up (in milligrams) aceord- 
ing to dosage and weeks of gestation. In this chart, dosages less than 9 mg. 
are further subdivided because the amount taken up varied as the dosage in- 
creased from 1.8 to 9.0 mg. It is again apparent that there is an increase in the 
quantity of iron absorbed as pregnancy progresses. It is further evident that, 
even during the period of maximum absorption, a six to sevenfold increase in the 
quantity of iron fed (from 18 to 120 mg.) results on the average in approxi- 
mately a twofold increase in the amount of iron taken up. During the early part 
of pregnancy, this increase in quantity of iron absorbed is even less as the dose 
is raised above 9 mg. (Fig. 3). 

It has been demonstrated’? that some of the iron ingested by the pregnant 
woman crosses the placenta and is transmitted to the fetus. It is of interest, 
however, to explore the extent to which this process occurs and the influence 
upon it of such variables as dosage level and period of gestation. Accordingly, 
in 68 cases blood was taken at the time of delivery from the fetal umbilical cord 
and from the mother as nearly simultaneously as possible, and the amount of 
radioactive iron per milliliter of red blood cells was determined for each sample. 
On the basis of the estimated red cell mass of the infant, not including the 
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placenta, the total per cent of the dose given the mother which was present in 
the infant’s circulation was caleulated. The median per cent of the administered 
dose present in the infant’s red cells is shown in Table II, according to dose and 
weeks of gestation when the dose was given. Parenthetically it may be noted 
that good agreement between the initial estimate of iron absorption by the mother 
and that obtained by the use of samples taken at parturition supports the inter- 
pretation of our findings in terms of absorption. Had any appreciable absorbed 
iron been stored and then used later in pregnancy for maternal hemopoiesis, 
the estimate of uptake made at the time of delivery should have been greater 
than that based upon the earlier sample. This did not occur. 


TABLE II. MEDIAN PER CENT OF ADMINISTERED IRON PRESENT IN THE INFANT’S RED CELLS 
AT BIRTH ACCORDING TO DOSAGE AND PERIOD OF GESTATION WHEN IRON WAS GIVEN 


MEDIAN PER CENT 
WEEKS OF GESTATION OF DOSE NUMBER OF CASES 
Doses 1.8-9.0 mg. Under 20 1.8 11 
20-29 2.2 24 
30 and over 3.0 22 
Total 2.5 57 
Doses 18, 39, 120 mg.| Total 09 11 


At dosages of 9.0 mg. and under, the differences in per cent uptake of fetus at different 
periods of gestation are suggestive but not significant. 
70S) difference in per cent uptake of fetus between low and high doses is significant 


It appears that at the smaller dosage levels some 2 or 3 per cent of the 
administered iron on the average was found in the red cells of the infant at 
birth. At the higher dosage levels (18 to 120 mg.) the median percentage of the 
dose found in the infant’s circulation was significantly lower, 0.9 per cent. The 
relationship between the percentage of radioactive iron found in the red cells 
of the newborn and the period of gestation when the iron was given cannot be 
determined with finality from our data because of the small number of eases. 
The group with dosages between 1.8 and 9.0 mg. was subdivided according to 
weeks of gestation at the time the iron was administered. There appears to be 
a slight increase in median percentage uptake of iron by the fetus from the 
earlier to the later weeks of gestation, but the difference is not statistically signifi- 
eant. A large series of similar observations is needed in order to establish the 
basic pattern of fetal iron uptake and utilization for hemopoiesis during different 
periods of pregnancy. However, in view of the proportional size of the fetus 
it would appear from these observations that the quantity of iron taken up by 
the fetus is relatively greater in early fetal life than at a later period. This 
interpretation is consistent with the earlier work of Pommerenke and associates” 
in which a study was made of the transmission of ingested iron to the fetus of 


TABLE III. RATIO oF FETAL TO MATERNAL RADIOACTIVE IRON PER MILLILITER OF RED BLOOD 
CELLS ACCORDING TO DOSAGE AND PERIOD OF GESTATION WHEN IRON WAS GIVEN 
(MEDIAN VALUES) 


WEEKS OF GESTATION MEDIAN RATIO NUMBER OF CASES 
Doses Under 20 1.00 12 
1,8-9.0 mg. 20-29 1.08 22 
30 and over 1.32 17 
Total 1.12 51 


Doses 
18, 39, 120 mg. Total > 0.86 10 


i 
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different ages obtained during therapeutic abortions. In these studies the fetal 
red blood cells took on proportionately much more radioactive iron early in 
pregnancy than did the maternal red blood cells. 


MEDIAN AMOUNT OF RADIOACTIVE 
IRON TAKEN UP BY PREGNANT WOMEN ACCORDING 
TO DOSAGE AND PERIOD OF GESTATION 
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Fig. 2. 
RELATIONSHIP BETWEEN MEDIAN AMOUNT 


UPTAKE OF IRON AND DOSE LEVEL DURING 
THREE PERIODS OF PREGNANCY 
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Table III presents the ration of fetal to maternal radioactive iron per 
milliliter of red blood cells by dose and time of gestation when the iron was 
administered. The median ratio was close to unity in all groups; moreover, in 
individual cases, 90 per cent of the ratios lay between 0.50 and 2.00. There 
seems to be a surprisingly similar distribution of radioactive iron between the 
fetal and maternal red blood cells. The median ratio was somewhat higher in 
the latter part of pregnancy, but the differences are not statistically significant 
so that again no definite conclusion can be reached. 
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The ratio of the estimated total percentage uptake of iron by the infant’s 
blood to the total percentage uptake by the mother’s was also computed. Median 
ratios of 0.07 to 0.10 were obtained, regardless of the time of gestation or the 
dosage level administered. In other words the blood of the infant at birth 
seemed to contain some 7 to 10 per cent as much radioactive iron as the mother 
absorbed and incorporated in her red cells. 


A study was made of the effect of parity on iron uptake since it seemed 
reasonable to expect that frequently repeated pregnancies might result in the 
depletion of the iron reserves of the mother and this, in turn, might be reflected 
in augmented absorption. The data in Table IV show the median percentage 
uptake by parity and time when iron was given for patients receiving doses of 
9 mg. or less. In this group, the mothers who received iron before twenty weeks 
of gestation did, in fact, exhibit an influence of parity upon uptake of iron. 
Before the twentieth week of gestation, the median per cent uptake was signifi- 
eantly higher in the higher parity groups. In the second half of pregnancy, 
however, parity did not influence the uptake. Results for patients receiving 
higher doses of iron (18 to 120 mg.) were consistent with those at the lower 
doses, but the number of cases is too small to permit the drawing of definite 
conclusions in the higher dosage group. These differences in iron uptake with 
parity are not the result of changes in body weight in association with parity. 
It is conceivable that they reflect lower iron stores in the multiparous women, and 
that the normally increased uptake late in pregnancy masks this finding during 
the latter half of gestation. There was no evidence in our series of a variation 
in the per cent uptake of iron by the fetus with parity of the mother, but again 
the number of eases is small. 


TABLE IV. MEDIAN PER CENT UPTAKE OF RADIOACTIVE IRON AMONG PREGNANT WOMEN 
ACCORDING TO PARITY AND PERIOD OF GESTATION 
(DosaGEs oF 9 MG. AND UNDER) 


PARITY 
0 1,2 3 and over 
WEEKS MEDIAN NUMBER MEDIAN NUMBER MEDIAN NUMBER 
OF PER CENT OF PER CENT OF PER CENT OF 
GESTATION UPTAKE CASES UPTAKE CASES UPTAKE CASES 
Under 20 10.5 49 12,5 41 19.5 35 
20 and over 35.0 j 34.5 © 36.0 


We have explored the possibility of a relationship between uptake of radio- 
active iron by the mother and numerous laboratory measurements which were 
made in an effort to appraise nutritional level. These have included hemoglobin, 
packed cell volume, erythrocyte count, total serum protein, serum albumin, 
vitamin A, carotene, and ascorbic acid levels in the serum, and urinary excretion 
of thiamine, riboflavin, and N-methylnicotinamide following oral test doses of 
each. No relationship has been found for any of these laboratory measurements 
except an unexplained association with serum ascorbic acid levels in one group. 
In the group of mothers at twenty weeks’ gestation or less, it was found that 
those with a low per cent uptake of iron had high ascorbic acid levels. We feel 
that this association is fortuitous. This belief is supported by the fact that 
there was no similar association with estimated ascorbic acid intake. 

Failure to demonstrate an association between hemoglobin level and per- 
centage of iron absorbed is attributable to the fact that most of these patients 
were healthy, nonanemic individuals. If one were dealing with a group of 
pregnant women, a considerable portion of whom exhibited hypochromie anemia, 
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one ~— expect to find a relationship between hemoglobin level and iron 
uptake. 

Efforts were made to correlate per cent of iron taken up with nutrient 
intake. Although the possible relationships were explored for a variety of 
nutrients, including total calories, protein, iron, calcium, phosphorus, vitamin A, 
vitamin C, thiamine, niacin, and riboflavin, no association was established. 

Discussion 

These data on the uptake of iron during pregnancy by a group of women, 
most of whom were normal, have some interesting implications concerning the 
administration of supplementary iron to the healthy pregnant woman. For this 
purpose, data on the actual amount of iron absorbed at each dose, rather than 
the percentage absorption, are pertinent. Thus the absorption of 35 per cent 
of a 2 mg. dose would result in less than one mg. of iron entering the circulation, 
whereas an uptake of 28 per cent of an 18 mg. dose would allow approximately 
5 mg. to enter the blood stream. With an uptake of 8 per cent of 120 mg., 
approximately 10 mg. of iron would be taken into the circulation. This estimate 
coincides with the median per cent uptake of a 120 mg. dose administered during 
the latter portion of gestation. This is an especially interesting figure inasmuch 
as it corresponds to the maximum therapeutic dose of iron that is likely to be 
ingested at one time: namely, a dose of 0.325 Gm. of dessicated ferrous sulfate. 
This is somewhat larger than the dose of iron which would be ingested from 
the taking of approximately 5 grains (0.325 Gm.) of erystalline (hydrated) 
ferrous sulfate or 3 grains (0.195 Gm.) of dessicated ferrous sulfate, the 
quantity contained in some of the widely employed tablets. Such tablets contain 
approximately 65 mg. of elemental iron. 

From Fig. 3, which depicts the median amount uptake of iron in milligrams 
plotted against the dosage administered during an early, middle, and later 
period in pregnancy, it is seen that only slight advantage is to be gained in 
terms of milligrams of iron absorbed and utilized by a threefold increase in dose 
(from 39 to 120 mg.) of iron during the period after twenty-five weeks of 
gestation. During early pregnancy relatively little iron was absorbed and 
utilized by the average patient at any of the dosage levels used. Unfortunately, 
the number of patients receiving the higher doses early in pregnancy was rather 
small (Table I). A corollary to these considerations is that so-called ‘‘preven- 
tive’’ or ‘‘protective’’ iron therapy, even when intensive, may be a relatively 
inefficient procedure early in gestation. In the latter part of gestation, such 
protective therapy may be more efficient, but it would seem that single doses of 
120 mg. of iron offer little advantage in terms of actual iron incerporated into 
the maternal red blood cells over considerably smaller doses. 

Since only a single dose of iron was administered in these studies, it is 
probable that the figures arrived at are maximal, inasmuch as it has been shown 
that iron feeding leads to resistance or mucosal block to the absorption of 
iron*® ® and it may be that oft-repeated doses would be less efficiently absorbed 
than singly administered ones. If this coneept holds for the pregnant woman, 
it would cast further doubt upon the usefulness of the administration of large 
doses of iron to the normal pregnant woman. 

It is not clear what interpretation should be given to the relatively small 
amount (or possibly lack) of variation in uptake of the fetus with different 
periods of gestation, as measured by the amount of radioactive iron in the blood 
of the infant at birth. Whether studied in terms of percentage of total dose 
administered, percentage of the uptake of the mother, or ratio of amount of 
radioactive iron per milliliter of red blood cells of the infant to that of the 
mother, little variation was observed in the results for dosages administered 
at different periods of gestation. 
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Summary 


1. Iron tagged with the radioactive isotope Fe*® was fed in single doses, 
ranging from 1.8 to 120 mg., to 466 women at various stages of pregnancy, and 
the uptake of iron determined. 

2. As the dosage was increased from 9 to 18 mg. and beyond, the percentage 
of the total dose of iron found in the maternal red cells decreased, while the 
amount of iron taken up increased from the lowest to the highest dose. 

3. As gestation progressed, the uptake of iron increased to the extent that 
at thirty weeks’ gestation and over, three or more times as much iron was 
absorbed as during the period before the fifteenth week of gestation. 

4. The therapeutic implications of these findings are discussed. The ineffici- 
eney of absorption of large doses of iron for normal pregnant women is noted. 

5. The variation in uptake of the fetus with varying dosage does not appear 
to be greatly different from that of the mother. Relatively little variation in 
the amount of radioactive iron in the red cells of the infant at birth was observed 
for iron administered at different periods of gestation. The red blood cell mass 
of the newborn infant contained on the average about 10 per cent as much of the 
administered iron as that of the mother. The ratio of fetal to maternal radio- 
active iron per milliliter of red blood cells was not greatly different from one. 
6. The relation between parity and iron uptake is discussed. 
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A PRELIMINARY EVALUATION OF CAVE’S ROENTGENOGRAPHIC 
METHOD OF FETAL CEPHALOMETRY 


THomas W. M.D., Stu B. Lovetapy, M.D., Ropert W. Branves, M.D., 
JAMES S. Hunter, Jr., M.D., anp C. ALLEN Goop, M.D., RocHesTer, MINN. 


(From the Sections on Obstetrics and Gynecology and on Roentgenology, Mayo Clinic, and 
the Mayo Foundation) 


AVE,® in 19438, deseribed what he believed to be a precision method of 
roentgenographie cephalometry of fetuses. He suggested that an ex- 
posure be made with the x-ray tube centered over the fetal skull with a known 
distance of the tube from the film. Then, a second exposure is made with the 
same centering and as soon as possible after the first film, but with a different 
known tube-film distance. The resulting images are measured and applied in 
a simple formula which then gives the actual length of the diameter under 
consideration. Fig. 1, which is taken from Cave’s publication,* schematically 
explains his method and gives the necessary formula. It was Cave’s opinion 
that the distance from the fetal skull to the film might be ignored, thus elim- 
inating the object-film distance which had hitherto defied satisfactory measure- 
ment. Cave acknowledged his debt to Portes:and Blanche, and said that his 
method was a modification of their earlier (1924) procedure. Other advan- 
tages of his method which he mentioned were: (1) that the full-time super- 
vision of a roentgenologist was not necessary; (2) that the varying thickness 
of different abdominal walls need not be considered; (3) that the two roent- 
genograms required might be made with the patient in any position; (4) that 
there is no need to insure that the conjugate diameter is parallel to the film; 
and (5) that the method can be applied to obtain any transverse diameter of 
the inlet or outlet irrespective of its distance above the film. Cave*® has used 
the method in many hundreds of eases, and is of the opinion that the method 
is fundamentally sound. 


Millington”? seriously criticized the method. He stated that the procedure 
is not new, that it is inefficient and even dangerous. He contended that in 
this vertical tube-shift method, the two shadows cast on the roentgenogram 
are actually of completely different diameters, and calculation based on these 
measurements will make the object appear to be farther from the film leading 
to estimates of the diameters of the head which will err in the hazardous di- 
rection of being too small. Cave’ replied to the objection by stating that 
the false diameters created by the vertical shifting of the tube are so close 
to the true diameters as to be negligible. He further stated that even a 
reasonable error in setting up tube-film distances does not alter the caleu- 
lated results too significantly. Reece”® commended Cave’s method and stated 
that it is based on the recognition of the ‘‘greatest circular section of the fetal 


*Reproduced by permission of the author and the British Medical Journal. 
487 


: 
| 
Ag 
4 
aoe 
i 
te 
| 
& 


McELIN ET AL. Am. J. Obst. & Gynec. 
March, 1951 


488 


head’’ to which he had previously drawn attention.2* Reece,?* in 1935, had 
postulated that the shadows cast by ovoids may be ovoid or cireular, but 
that the diameter of the greatest circular section of the ovoid is always rep- 
resented in its shadow; by the diameter if the shadow is circular or by the 
short axis if it is oval. 


Review of the Literature 


Thoms** ** has discussed fetal cephalometry and methods of determining 
fetal maturity in the uterus on many occasions. In 1918%* he described a 
modification of Ahlfeld’s manual method, and in 1930 he presented tabular 
material which related the occipitofrontal diameter to body weight and to the 
length of the fetus from the crown to the heel. In this same publication it 
was stated that in the interpretation of the roentgenograms small degrees 
of rotation of the fetal skull need not be considered significant. He calculated 
that rotation of the skull to the extent of 36 degrees in either direction could 
occur without significant shortening of the occipitofrontal diameter as meas- 
ured on the roentgenogram. He also stated that changes of the tube-object 
distance to the extent of 2 em. could occur without introducing significant 
error. In 1930°° Thoms again discussed fetal cephalometry and suggested 
adding 2 mm. to the intrauterine measurements of diameters of the fetal skulls 
to account for sealp thickness. In 1935** he stated that there was no dif- 
ference between the antepartum and postpartum cephalometric measurements 
in four cases in his series, a difference of 1 mm. in four eases, a difference of 
2 to 2.5 mm. in ten eases, and a difference of 5 mm. in five cases. Thoms 
stated that any measurement of a dimension of the bony pelvis which is ac- 
curate to 0.5 em. should be satisfactory and clinically useful. He reminded 
that Cave’s method (as well as other methods) was not of itself of any great 
value unless contour studies of the pelvis were included. He concluded with 
the enunciation that while precision methods of pelvimetry and cephalometry 
~ might be accurate in so far as a single roentgenogram was concerned, they 

must be evaluated clinically to be truly useful. Any successful method of 

pelvimetry must not be complicated, must not be solely interpreted by a roent- 
genologist, and must be viewed by the obstetrician himself. 


Ball and Marchbanks,® in 1935, presented their volumetric method of 
pelvimetry and fetal cephalometry from roentgenograms. Their method had 
as a virtue the fact that the obliquity of the heal was of no great moment, 
and hence a larger percentage of roentgenograms were readable than when 
other methods were used. In the estimation of fetal body weight from vol- 
umetrie determinations derived from their measureinent of the mean cireum- 
ference of the fetal head with their pelvicephalometer, an accuracy to within 
one-half pound (0.2 kg.) was obtained in 85 per cent of the cases, and to 
within one pound (0.5 kg.) in the remaining 15 per cent. In more than 85 
per cent of a series of 60 cases the mean circumference of the fetal cranium 
was measured to within 1 em., and in the remainder of the cases to within 
2 em. of the actual measurements at birth. In 1936, Ball* presented a formula 
for the calculation of the volume of a spheroid object and described his pelvi- 
cephalometer in some detail. In that same year? he stated that the usual 
methods of pelvicephalography were a disappointment because cf the failure 
to eonsider the third dimension, and thus stressed the importance of a vol- 
umetrie concept of the fetal calvarium in its relationship to a volumetric 
pelvis. He estimated the accuracy of his method to be within 5 per cent for 
linear measurements and 10 per cent for volumetric estimations. He sug- 
gested that 2 em. be added to the perimeter of the fetal skull, as measured on 
roentgenograms, to allow for the volume of the scalp. Ball stated that an 
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unengaged fetal head which measured 150 ml. greater than the volume 
capacity of the plane of the true conjugate indicated a true cephalopelvic 
disproportion, and that with few exceptions fetal mortality would result if 
vaginal delivery was conducted. 

In 1938, Ball’ stated that the pelvicephalometer had been somewhat 
abandoned because it was not always feasible to use the same tube-film dis- 
tanee and, hence, a nomogram had been constructed. 

In 1943, Ball and Golden‘ discussed the technical modifications that they 
had made in the preceding years. They did not state the mathematical eri- 
teria of cephalopelvie disproportion in as definitive a fashion as in previous 
publications. They stated simply that when the volume of the fetal head is 
less than the volume capacity of the pelvis at the plane of the inlet (as cal- 
culated from the anteroposterior diameter) and of the midplane (as eal- 
culated from the biischial-spinous diameter) no significant disproportion is 
present. They further stated that the volume of the fetal head can be larger 
than the volume capacity of either of these two diameters without necessarily 
signifying the presence of important bony disproportion provided that suf- 
ficient molding ean occur and that compensatory space is present. They com- 
mented that the arbitrary limits of safety in pelvic dimensions cannot be set 
because of the variables involved. 

Clifford,® 7° in 1934, prefaced the explanation of his roentgenologic 
method with an interesting historical review. He reviewed McDonald’s tech- 
nique®® of measuring the fetal head in the uterus by means of direct caliper 
measurement, through the abdominal wall. MeDonald,?° who devised this 
method in 1906, was able to measure all of the fetal heads in a series of 41 
cases to within 0.5 em., and 76 per cent of these heads to within 0.3 em. of 
actual measurement. According to Clifford,® Reed, in 1917, could obtain such 
measurements in only 85 of 100 attempts because of excessively hard ab- 
dominal walls, excessive amniotic fluid, or because of the small size of a pre- 
mature infant’s skull. His results were correct to within 0.5 em. in 93.5 per 
cent of the cases he could measure, and to within 0.25 em. in 67.7 per cent. 
These methods of manual measurement of the fetal] skull have not become 
widespread because a high degree of personal skill must be acquired before 
one can get results equal to those of Reed and McDonald, and in those cases 
in which the information is most desired the measurements are likely to be 
unreliable. The excelleney of these early results is, nonetheless, impressive. 

Clifford criticized Thoms’ method on the basis that a highly experienced 
person is required to locate accurately the plane of the occiput and sinciput, 
the plane in which the perforated lead plate must be placed for the subse- 
quent flash exposure. Clifford was able to predict the size of the fetal head 
in the uterus to within 0.3 em. in 97 per cent of the eases in which an occipito- 
frontal or biparietal diameter was present on the roentgenograms and in cases 
in which movement of the fetal head was not seen. Clifford’s method was a 
stereoroentgenometrie method with a vertical shifting of the tube. With the 
use of a string reconstruction method, the position of the fetal head in space 
— determined, and hence the tube-object and object-film relationships were 
obtained. 

Hodges and Hamilton,’® in 1938, emphasized that the dangers of radia- 
tion damage to the fetus were small, that the diameters to be measured must 
lie parallel to the plane of the film or foreshortening with a prediction of too 
small an age would result, and that the circumference of the fetal skull was 
a valuable guide to fetal age. 

Johnson,’® in 1930, with a stereoroentgenometric method, was able to 
predict the size of the head correctly in a fair percentage of cases, but then 
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noted that a series of erroneous determinations might occur. Walton,** in 
1931, used a false centimeter chart and obtained good results when no fetal 
movement had occured. The distance from the center of fetal head to the 
film had to be estimated with this technique. Jarcho,’’ in 1931, discussed a 
method similar to that of Thoms. MeDonogh,”* in 1935, emphasized that 
the biparietal diameter was of major importance and that for practical pur- 
poses the diameter of the greatest circular section of the head may be taken 
as equivalent to the biparietal diameter. MeDonogh took two roentgeno- 
grams, one from above and one from the side, and the object-film distance 
was measured from the lateral view. Rowden,?’ in 1935, stated that ceph- 
alometry was best done at the eighth month. The relationship of the fetal 
head to the Bucky diaphragm was determined by ealipers. Roberts,”* in 1935, 
concerned himself with estimates of fetal maturity. Moir,?* in 1941, empha- 
sized that roentgenologic measurement of the feta] head in the uterus is not 
easy, and many pitfalls await the unwary. He agreed with Reece that it is a 
mistake to measure the shadow of the occipitofrontal diameter of the fetal 
head, and that it is the shortest shadow on the roentgenogram that gives the 
most reliable guide to the size of the head. Hastings'* suggested that two 
exposures be made on the same film for purposes of simplification, and dis- 
eussed Cave’s method.’® Guerriero and Arnell,® in 1940, used Ball’s method 
and stated that in cases of vertex presentation at term the estimates were 
reasonably accurate but that the errors at six to eight months ranged from one 
to two pounds in the prediction of fetal weight, and these errors were pro- 
portionately greater the younger the fetus. Dippel and Delfs,"’ in 1941, re- 
viewed the literature and made a plea for an analysis by the various in- 
vestigators of the accuracy of their estimates of pelvic or fetal diameters by 
comparing their estimates with easily measurable diameters on museum speci- 
mens or on obstetric patients at laparotomy. These authors stated that the 
six-foot-film method which has been used on occasion is not accurate. 


Kendig,’® in 1946, devised tables for correcting various fetal and pelvic 
measurements taken from stereoroentgenograms. Donaldson and Cheney,’ in 
1948, concerned themselves with prenatal estimation of birth weight by pelvi- 
cephalometry. They contended that cephalometry was the only basis on which 
birth weight could be predicted with any degree of accuracy. They stated 
that the birth weight of an infant can be predicted from the volume of the 
fetal head to within one-half pound (0.2 kg.) in 36 per cent of the cases, and 
to within one pound (0.5 kg.) in 62 per cent. The inability, however, to pre- 
dict within one-half pound in two of three cases rendered the process, in their 
opinion, of doubtful practical value. 


Torpin and Allgood,** in 1949, reviewed the earlier analysis of Hirsch 
cited by Clifford to the effect that all of the many roentgenologie methods that 
have been devised to measure the pelvis or fetal head are derivatives of five 
basic approaches—comparative, teleroentgenographic, frame methods, tri- 
angulation methods, and stereoscopic techniques. Torpin emphasized the at- 
titude previously presented that knowledge of the length of the head (the 
occipitofrontal diameter) is of no practical value in dystocia. If the concept 
of the fetal head as an essentially cylindrical structure is employed, then only 
the biparietal or the suboccipitobregmatic diameters become of significance. 
Torpin and Allgood made only a single addition to a previously described 
lateral soft-tissue technique. They attached a 10 em. lead scale to the mother’s 
abdomen. When due care was taken in placing the marking scale at the level 
of the fetal head and correct placement of the patient was insisted on, the error 
was kept to within 5 per cent, an error which is no greater than that which oc- 
curs among a group of physicians who may measure the same newborn head 
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by devices in common usage. In their series of 482 cases, the roentgenographic 
measurement was within 0.5 em. of the actual size of the fetal head in 66.7 
per cent of the instances. In 88.7 per cent, the roentgenographic measure- 
ment was within 1 em. of the true size of the fetal head. In all cases in which 
an error of more than 1 em. was noted, the error occurred in making the roent- 
gen exposure. Torpin and Allgood suggested that with the growing interest 
in lateral roentgenograms of soft tissue to determine placental localization, 
additional information regarding the size of the fetal head might be easily 
and economically obtained. They further stressed the importance of careful 
supervision of the technicians to avoid preventable error. 


Ti (X) =s Long tube-film distance 
(Y) Short tube-film distance 


TF (Z) = Difference of tube-film 
distances 


DD = True diameter (to be measured) 
D,D, s Short image of diameter 


Dopo ws Long image of diameter 
OF = Object-film distance 


Te 


DD, x DD, x Z 


= (D,D, x X) - (D,D, x Y) 


Formula 1: DD 


D D 
| ae (DD x Y) 
Formula 2: OF = Y - DD, 


Fig. 1.—Cave’s original diagram and formulas. (Reprinted with permission from Cave, Paul: 
A Precision Method of Cephalometry and Pelvimetry. Brit. M. J. 2: 196-198, 1943.) 


Cases Studied and Technique 


We have employed Cave’s method of roentgen cephalometry in 22 eases 
taken at random. The only qualifications that we imposed were that the pa- 
tients be in early labor and that the fetus present by the vertex. The patients 
were positioned on the x-ray table, as shown in Fig. 2. A heavy leather pillow 
of standard size was placed beneath the lumbar portion of the spinal column. 
Two ordinary pillows were placed beneath the patient’s head and neck. The 
knees were flexed to a comfortable degree. Two exposures were made on 
separate films as rapidly as possible. Tube-film distances of 3 feet, 4 inches 
(101.6 em.) and 214 feet (76.2 em.) were arbitrarily selected. Following the 
suggestion of Cave, a small metal disk was suspended by a string from the 
center of the x-ray tube. By superimposing the shadow of the disk on the 
two films, fetal movement in the short interval between exposures could be 
excluded. The suspended metal disk was centered by the obstetrician, a few 
inches above the surface of the skin, over the fetal skull. 
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We performed two brief studies as a preliminary to our actual testing 
of the method, which are of interest.. A meta] disk, 12 em. in diameter, was 
placed on a soft wooden (balsam) block so that the disk rested 2 inches 
(5.08 em.) above the surface of the x-ray table. Two exposures were made 
with the tube-film distances previously indicated. A calculated measurement 
(by Cave’s formula) of 11.94 em. was obtained—an error of 0.06 em. A single 
roentgenogram was then taken of the disk resting on the block from a dis- 
tance of 5 feet (152.4 em.). The shadow cast by the disk in the roentgeno- 
gram measured 12.5 em. A single exposure was then made from a height of 
10 feet (304.8 em.), and the measured shadow was 12.0 centimeters. 


Fig. 2.—Position of subject on x-ray table. 


Next, a mounted fetal skull was placed on the balsam block and taped into 
various positions so that certain fetal diameters would present themselves 
as favorably as possible. The diameters of this mounted skull as well as its 
circumference was then measured by Cave’s method and compared with the 
actual values. It is important to note that Cave made no mention of at- 
tempting to measure circumference with his method, and we made such 
measurements only as a matter of interest. 

In 10 of our 22 cases, the three roentgen exposures which we employ in 
our routine pelvimetry procedure were taken in addition to the two exposures 
for Cave’s method. In these 10 cases, therefore, measurements of fetal skull 
diameters and circumferences were taken by two methods. (We have not 
previously made such measurements on our routine roentgenograms.) In all 
instances, the roentgenograms were viewed and measured some days or weeks 
after the deliveries. The measurements of the fetal skulls were made im- 
mediately after birth in as routine a fashion as possible, and only two different 
observers were involved. The various measurements of diameters of the skulls 
made from the roentgenograms were graded before a comparison was made 
with the actual measurements. The grades of A, B, C, and D were employed. 
A roentgenogram was classed as grade A for a certain diameter when we re- 
garded it as giving a good view of this cephalic diameter; as grade B when 
we regarded it as giving a fairly good view of the diameter; as grade C when 
it gave a fair view, and as grade D when it gave a poor or unsatisfactory view. 
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The same roentgenogram could be graded A for an occipitofrontal diameter 
and © for a biparietal diameter, and so on. We graded the measurements in 
order to determine from a given set of roentgenograms whether what we re- 
garded as a clear and undistorted diameter was such in actuality. 


Results 


Measurements of the mounted fetal skull are given in Table I. The 
45 fetal skull diameters measured on the roentgenograms in 22 cases were 
compared to the actual measurements of these diameters (Table II). No cor- 
rection was made for the degree of molding. It is important to realize that 
the grades of A, B, C, and D were made on the basis of how satisfactory or 
how imperfect we regarded the roentgen visualization of a given diameter to 
be. This table indicates that with even a minimal amount of practice the 
obstetrician can usually recognize whether or not there is gross distortion 
in a certain diameter measured. 


TABLE I. EXPERIMENTAL MEASUREMENTS WITH MOUNTED FETAL SKULL 


DIAMETER ACTUAL MEASUREMENT OBSERVED MEASUREMENTS 
O.F. 
8.0.B. 9.0 9.1 
O.M. 12.0 11.9 
7.5 
B.P. 9.0 9.3 

CIRCUMFERENCE 
26.4 
O.F. 32.0 34.9 
8.0.B. 28.3 
B.P. 32.9 
Average 28.9 33.9 


The occipitofrontal and biparietal diameters as measured on the roent- 
genograms are compared with the actual measurements of these diameters 
in Table III. These particular measurements were singled out for group 
analysis because they frequently seemed more easily measurable than other 
diameters. 

Thirteen diameters of 10 fetal skulls were measured by Cave’s method and 
simultaneously on roentgenograms usually made by our routine pelvimetric 
techniques. Seventy-seven per cent of the measurements of diameters made 
by Cave’s technique were within +5 per cent of the actual diameter, and only 
54 per cent of these same diameters measured from our routine roentgeno- 
grams attained a similar degree of accuracy. The percentage range of error 
with Cave’s technique was -10 per cent to +7.3 per cent, and with our routine 
pelvimetric technique was —7.2 per cent to +25.5 per cent. If one significant 
error of 2.4 em. in an occipitofrontal diameter measured on our routine 
pelvimetric roentgenogram is excluded, the range of error by this method be- 
comes —7.2 to +8.5 per cent. 

For the sake of interest, we attempted to measure the circumference of 
the fetal skull in the 22 cases. We measured the shadow of the skull on the 
roentgenogram by laying a piece of tightly folded adhesive tape around the 
perimeter of the skull. The tape was then unfolded and a linear measurement 
made. The figures thus obtained from the two exposures were fitted into 
Cave’s formula and compared with an ‘‘average’’ circumference of the in- 
fant’s head. This ‘‘average’’ circumference was an average of the occipito- 
frontal, suboccipitobregmatic, and trachelobregmatic circumferences of the 
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infant’s head measured immediately after birth. Approximately 91 per cent 
of the 22 measurements were within +5 per cent of the actual measurements. 
We similarly attempted to measure the circumference of the ten fetal skulls 
on our routine pelvimetric roentgenograms. When these results were com- 
pared to our average values, 40 per cent were within +2.8 per cent of the actual 
values. In this same series of ten cases, the circumference measured by Cave’s 
technique was correct to within +1.9 per cent in 90 per cent of the cases. 


TABLE II. COMPARISON OF ALL DIAMETERS OBSERVED IN ROENTGENOGRAM WITH THE 
ACTUAL MEASUREMENTS 


DIFFERENCE BETWEEN | pER CENT OF OBSERVED 


OBSERVED AND ACTUAL MEASUREMENTS WHICH 
NUMBER OF DIAMETERS MEASUREMENTS WERE WITHIN A GIVEN 

MEASURED AVERAGE RANGE PER CENT OF THE 
GRADE TOTAL | ' TYPE cM. IN PER CENT ACTUAL 


A 12 occipitofrontal +0.1 —4.7 to 83% within + 5% 
suboccipitobregmatic +7.8 92% within + 5.5% 
biparietal 
occipitofrontal 0.0 -6.6 to 50% within + 5% 
suboccipitobregmatic +12.5 83% within + 6.6% 
biparietal 
bitemporal 
occipitofrontal k -14.3 to | 45% within + 5% 
suboccipitobregmatic +7.3 64% within + 6.6% 
biparietal 83% within + 13% 
bitemporal 
occipitofrontal ; -11.2 to | 30% within + 5% 
occipitomental +20.0 40% within + 10% 
suboccipitobregmatic 70% within + 15% 
biparietal 
All grades | 45 +0.1 -14.3 to |*53% within + 5% 
+20.0 71% within + 6.6% 
80% within + 10% 
*If the measurements graded D are excluded and only the 35 measurements graded A, 
B, and C are included, 60 per cent of the observed results are within +5 per cent of the 


actual; 83 per cent of the observed are within +6.6 per cent of the actual; and in 92 per cent 
of the measurements the observed results are within +10 per cent of the actual. 


B 12 


TABLE IIIT. COMPARISON OF THE OCCIPITOFRONTAL AND BIPARIETAL DIAMETERS OBSERVED IN 
ROENTGENOGRAM WITH THE ACTUAL MEASUREMENTS 


NUMBER OF DIAMETERS MEASURED DIFFERENCE BETWEEN OBSERVED AND 
OCCIPITOFRONTAL AND ACTUAL MEASUREMENTS 
TOTAL BIPARIETAL AVERAGE, CM. RANGE IN PER CENT 
8 7 oecipitofrontal 0.0 -4.7 to + 3.5 
1 biparietal 
8 6 occipitofrontal 0.0 -6.6 to +12.5 
2 biparietal 
Cc 6 2 occipitofrontal —0.2 -8.8 to + 7.3 
_ 4 biparietal 
Total 22* —0.06 -8.8 to +12.5 
*In approximately 68 per cent of the measurements, the observed results were within 


+5 per cent of the actual and in approximately 86 per cent of the measurements, the ob- 
served were within +6.6 per cent of the actual measurements. 


In 16 instances, the same measurements of the maternal pelvis (either the 
transverse diameter of the inlet or the biischial-spinous diameters) were taken 
by both methods. The average difference of the measurements between the 
two methods was 0.3 em. The greatest difference between the two methods in 
any one measurement was 1.8 em. Cave’s method gave a larger value in ap- 
proximately 80 per cent of the instances. 
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All of these data were reviewed by the Division of Medical Biometry and 
Statistics and an over-all statistical summary of this information is presented 
in Table 4. 


Fig. 3.—Saggital view of fetal head (occipitofrontal diameter, OF, transverse diameter 
of pelvic inlet, TJ, and bispinous, Bi-S diameters) and anteroposterior view of maternal pelvis; 
views made by Cave’s technique. a. Long tube-film distance; b, short tube-film distance. 


Fig. 4.—Transverse view of fetal head (biparietal diameter, BP) and anteroposterior 
minted bed a pelvis; views made by Cave’s technique. a. Long tube-film distance; b, short 
-film distance. 


Two typical sets of roentgenograms were presented in Figs. 3 and 4. A 
roentgenogram giving a ‘‘good’’ (grade A) occipitofrontal diameter is dem- 
onstrated in Fig. 3. Our measurements of this diameter, the transverse di- 
ameter of the inlet and the biischial-spinous diameter of the midplane are 
shown on the reproduction. A ‘‘fairly good’’ (grade B) biparietal diameter 
of the fetal skull is represented in Fig. 4. In this instance the observed bi- 
parietal diameter was 1.0 em. greater than the actual measurement. In the 
case of the occipitofrontal diameter measured in Fig. 3, our estimate was 0.3 
em. greater than the actual occipitofrontal diameter of the fetal skull. 
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TABLE IV. SuMMARY OF DATA 


EVALUATION OF DIAMETERS IN CM. 


DIAMETERS IN TOTAL DIFFERENCE 
ROENTGENO- DIAMETERS CAVE’S METHOD, STANDARD 
GRAM MEASURED ACTUAL, MEAN MEAN MEAN ERROR* 


A 12° 10.4 10.5 +0.1 +0.39 

B 12 9.6 9.6 0 +0.53 

Cc 11 8.5 8.3 +0.61 

D 10 9.8 10.3 +0.5 +1.19 
Total 45 9.6 9.7 +01 +0.72 

A, B, and C 22 10.2 10.2 0 +0.51 

CIRCUMFERENCE, CM. 
Not graded | 22 | 31.8 31.6 | -0.2 | +1.31 


*Calculated as the square root of the mean square difference between measurements by 
Cave’s method and actual measures. ; 


Comment 


It seems unreasonable to expect an extremely high degree of accuracy in 
roentgen cephalometry when it is realized that it is an attempt to measure 
variables within a very small range by an indirect method. The difference 
between the occipitofrontal diameters of the largest and the smallest baby 
in our series was only 2.0 em. If, therefore, by a given method an observer 
can be reasonably certain that he may attain accuracy to within approximately 
+6 per cent in 80 per cent of the measurements within this narrow range, the 
method is of some practical value. We obtained this degree of accuracy by 
excluding grossly unsatisfactory roentgenograms. Our system of grading 
demonstrated to our satisfaction that we were usually able to distinguish 
whether or not a ‘‘good’’ view of a fetal diameter presented itself on the 
roentgenogram for measurement. However, we do not submit this as a par- 
ticular defense of this technique or of the over-all value of roentgenographie 
cephalometry. There are still the immeasurable variables of the vis a tergo, 
resistance of the soft parts, disruption of myometrial physiology by analgesia, 
skill of the obstetrician, and extent of molding of the fetal skull to be reckoned 
with. These are factors which might negate any system of prediction. It 
seems to us, however, that one particular type of obstetric problem would be 
particularly benefited by an easy, inexpensive, and relatively accurate method 
of intrauterine mensuration of the fetal calvarium. This is the case of the 
primigravid woman with the questionable pelvis for whom a trial of labor is 
contemplated, and excessive fetal size is suspected. In such a problem, intra- 
uterine fetometry or cephalometry might be one more diagnostic adjunct of 
significance. 


Summary 


A brief review of the literature relating to roentgenographic cephalometry 
has been presented. Particular emphasis has been given to the recent work of 
Cave, and his so-called precision method has been evaluated. If grossly un- 
satisfactory roentgenograms are excluded—and we are of the opinion that 
such roentgenograms can usually be excluded—accurate measurements of di- 
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ameters of the fetal skull in the uterus to within +6.6 per cent can be obtained 
by this method in approximately 85 per cent of the cases. In the case of 
measurements of fetal skulls adjudged to be of grade A in the roentgenogram, 
accuracy to within +5.5 per cent was consistently obtained (92 per cent). 

We believe that a simple, inexpensive, and relatively precise technique 
of roentgenographie cephalometry might well represent a helpful adjunct in 
the management of suspected cephalopelvie disproportion in the primigravid 
woman for whom a trial of labor has been planned and a fetal development 
above the average is suspected. Although this method, in our limited ex- 
perience, does not seem to be a method of precision, it is certainly deserving of 
further investigation. 
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THE TREATMENT OF PELVIC INFLAMMATORY DISEASE IN 
WOMEN WITH CHLORAMPHENICOL* 


CHARLES 8. STEVENSON, M.D., NicHoLas J. KoHLERMAN, M.D., 
EpwIn F. Sniper, M.D., S. S. D.V.M., 
Detroit, Micu. 
(From the Department of Obstetrics and Gynecology, Wayne University College of Medicine ; 
the Department of Gynecology, Detroit Receiving Hospital; the Obstetric Division, 


Herman Kiefer Hospital; and the Research Laboratory, 
Parke, Davis & Company, Detroit) 


HLORAMPHENICOL has been found to be an effective antibiotic in the 

treatment of infections caused by Aerobacter aerogenes, Escherichia coli, 
and certain of the gram-positive and negative streptococci, among other bac- 
teria... Since we have consistently culturedt the above-listed organisms from 
the uterine cavity and from pelvic abscesses in cases of puerperal and non- 
puerperal pelvic inflammatory disease, in patients at the Detroit Receiving 
Hospital, it was reasoned that chloramphenicol would be of value in the treat- 
ment of such disease. 

We have treated pelvic inflammatory disease with sulfadiazine, penicillin, 
and streptomycin, either alone or in combination, and although we have ob- 
tained satisfactory results for the most part, it has always been evident that a 
certain number of cases responded poorly or not at all to this chemotherapy 
and that a few of the patients with the most severe disease in this group suc- 
cumbed to their infection in spite of very intensive chemotherapy with these 
agents plus all general supportive measures. Some patients required several 
months of hospitalization with intensive therapy before their pelvic inflam- 
matory disease regressed to a degree sufficient to permit their discharge from 
the hospital or to a point which would permit us to carry out definitive sur- 
gical treatment of their disease. Consequently, from an economic aspect, such 
treatment of these recalcitrant cases has been practically prohibitive. Recent 
papers on this subject? * have reported findings generally similar to ours. 

It was further noted that the pathogenic kacteria involved in the great 
majority of our most stubborn cases were members of the Escherichia coli 
group, Aerobacter aerogenes and nonhemolytie streptococci. It is worthy of 
note with regard’ to our own study that the work of Chittenden and associates’ 
has revealed an increasing frequency of occurrence of Aerobacter aerogenes 
as the apparent pathogen in urinary tract infections, and our bacteriologic 
findings in cases of pelvic inflammatory disease, in this city, seem to indicate 


a similar situation. 
*“Chloromycetin,” supplied by Parke, Davis & Company. 


+#Most of the bacteriologic determinations herein reported were done in the Research 
Department of Parke, Davis & Company. 
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Material 


We were fortunate in having chloramphenicol made available to us for 
experimental purposes and have thus far used it in the treatment of 32 patients 
with pelvic inflammatory disease, and of 2 who had pelvic peritonitis with what 
was subsequently proved to be appendicitis with rupture. We have used it in 
eases of acute and subacute salpingitis with or without pelvic abscess, and 
pelvic peritonitis, and, in 2 of these cases, the abrupt onset of symptoms and 
physical findings of peritonitis certainly suggested the possibility of spon- . 
taneous rupture into the peritoneal cavity of an adnexal abscess. We have 
also employed it in 9 cases of severe postabortal puerperal sepsis and in the 
treatment of 2 women who had severe postpartum puerperal sepsis. Some 
of these patients had already failed to respond, to a satisfactory degree or at 
all, to full treatment with penicillin, sulfadiazine, and streptomycin, either 
alone or in various combinations. In such cases we stopped this therapy en- 
tirely and gave chloramphenicol alone. A few patients were treated only 
with chloramphenicol from the start, and in no case were any toxic side effects 
ascribable to this drug observed. 

There were some extremely ill patients whose condition on admission was 
so critical that we felt impelled to start them immediately on a combination 
of chloramphenicol, penicillin, and sulfadiazine therapy while awaiting the re- 
ports on blood and intrauterine cultures, or those taken by aspiration (via the 
vaginal vault) of pus from a pelvie abscess or from the cul-de-sac. In such 
eases, when the nature of the infecting organism, or organisms, was deter- 
mined, we then gave them only the indicated antibiotic. In most of such in- 
stances, by the nature of the infecting bacteria found, chloramphenicol] hap- 
pened to have been the indicated antibiotic. These particular patients were 
at the point of death upon admission and we felt that there was no time to 
be lost in the institution of full and aggressive therapy. 

Specimens of material for culture were taken before the institution of 
chemotherapy, during and following therapy. We have felt that the cultures 
of the pus aspirated through the vaginal vault from pelvic akscesses and the 
intrauterine cultures (taken with a modified Little tube) from patients with 
puerperal and postabortal sepsis were reliable in determining the actual 
pathogen involved. But in those cases of pelvic inflammatory disease of the 
nonpuerperal type, in which there was no pelvic abscess that could be tapped, 
intrauterine cultures, taken as carefully as possible through a nongravid 
cervix with a cotton-tipped applicator, had to suffice as the sole method of 
gaining information regarding the probable nature of the infecting organisms 
in the genital tract. In every one of these cases we were careful first to re- 
move the mucus from the cervical canal and then to insert a small swab above 
the internal os into the uterine cavity; in each of these patients cul-de-sac 
taps were also made and the peritoneal fluid so obtained was cultured. The 
intrauterine cultures thus obtained did not deviate widely, in so far as the 
common specific types of organisms obtained were concerned, from the cul- 
tures made from aspirated pus taken from patients with pelvic abscess, and 
they were similar to those obtained from the cul-de-sac in each case. Thus it 
would appear that the intrauterine cultures constituted a relatively reliable 
index of the pathogens involved in the salpingitis itself. All cultures taken, 
with a few exceptions, were planted within one to three hours; those not 
planted within this time were kept in an incubator until subsequently planted, 
and all cultures were planted within 12 hours. 

Each course of chloramphenicol consisted of 0.5 Gm. of the drug enterally 
every 6 hours (total daily dose 2 Gm.) for a period of 10 days. All patients 
in the series were hospitalized and carefully followed with regard to tempera- 
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ture, pulse, respiration, and blood count, and blood chemistry studies were 
made when indicated. They received the usual general supportive therapy 
in addition to the chemotherapy, and this consisted of blood transfusions, re- 
peated as often as necessary, intravenous fluids, and a careful maintenance 
of fluid and electrolyte balance in those cases with lower nephron nephrosis 
on a toxic or septicemic basis. Also, we strove to attain the best possible 
maintenance of an adequate nutritional state, particularly in those patients 
who had to have a long intestinal tube in situ for more than a day or so. Con- 
tinual nasal oxygen, with or without an oxygen tent, was administered in 
every case in which there was the slightest evidence of need of such therapy. 
In the severe cases in which the patients were comatose or practically mori- 
bund on admission, and therefore could not cooperate sufficiently to swallow 
anything, the chloramphenicol powder was emptied from the capsules into 20 
c.c. of water and this was injected through the long intestinal tube and was 
followed immediately with about 30 ¢.c. of plain water in order to deliver 
all of the drug into the lumen of the intestine. In patients who vomited the 
capsules, they were retrieved, mixed in water, and, after passage of a gastric 
or intestinal tube, this suspension was injected through the tube in the same 
manner as in the very toxic women. Some patients required only one 10 day 
course of chloramphenicol, while others required two or three. 

Of the 34 cases herein reported 20 were acute or subacute pelvic inflam- 
matory disease of the nonpuerperal type, in 15 of which there was pelvic ab- 
seess. In the other 5 eases there were no true pelvic abscesses but intra- 
peritoneal pus was aspirated from the cul-de-sac and an intrauterine culture 
was taken as well.* There were 9 cases of septic abortion, 3 cases of post- 
partum puerperal sepsis, and 2 patients with ruptured appendix, as subse- 
quently proved by laparotomy. 


Pelvic Inflammatory Disease With Pelvic Abscess 


Fifteen women with pelvic inflammatory disease and with cul-de-sac ab- 
scess were treated with chloramphenicol (Table I). 


An example of the pelvic abscess group is C. R. L., DRH No. 49-6117. This 30-year-old 
Negro woman was admitted at the point of death and had been treated unsuccessfully for 44 
days with penicillin, sulfadiazine, and streptomycin, running a temperature of around 102- 
104° F. during this time. She had had nausea, vomiting, and lower abdominal pain for two 
weeks prior to admission, and on admission to the hospital had been found to have generalized 
lower abdominal peritonitis, as evidenced by an exquisitely tender and rigid lower abdomen, 
marked abdominal distention and absent bowel sounds on auscultation. There was a large, 
tender, fixed tubo-ovarian abscess, judged to be 12 cm. in diameter, rising from the pelvis 
and extending to the level of the umbilicus just to the left of the midline. There was diffuse 
pelvic cellulitis and the pelvic organs were completely fixed. She was begun on the above 
antibiotic therapy, general supportive care, and a long intestinal tube was inserted. A pos- 
terior colpotomy was done five days after admission and because the drainage ceased and the 
abscess refilled this procedure was repeated 19 days later. Forty-four days following ad- 
mission she was noted to be markedly debilitated and in very poor general condition. By this 
time she had lost 73 pounds. She was ‘‘toxic,’’ was running an average temperature of 
101° F., had a white blood cell count of 32,000, and her condition was considered to be grave. 
On this day we first obtained chloramphenicol and she was begun on a course of therapy with 
this drug at once. Pelvic examination on the day treatment with chloramphenicol was in- 
stituted revealed the presence of a right tubo-ovarian inflammatory mass 4 to 5 em. in di- 
ameter, and the left tubo-ovarian abscess extended up to the umbilicus. Within 48 hours her 

*Because of a bookkeeping inadequacy we are not able to state exactly whether the 


bacterial growth reported in the cases in Table II was from the intraperitoneal fluid or the 
intrauterine swab, but where both were reported in any given case the results were similar. 
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temperature had dropped to 99.2° F., she was no longer toxic, the lower abdominal mass had 
decreased somewhat in size, vomiting had ceased, and she was eating fairly well. On the sixth 
day of therapy she was free of all symptoms, was eating well, gaining weight, and was ambu- 
latory. The temperature and pulse were normal and remained so, and she had a laparotomy 
38 days after the chloramphenicol therapy was begun. During this period she received two 
10-day courses of treatment with this drug. At operation, the right Fallopian tube was found 
to be slightly scarred, thickened, and lightly adherent to the right ovary. It was excised and 
the right ovary was left in situ. The left tube and ovary formed an adherent mass which meas- 
ured only 4 em. in diameter and which was easily excised. The patient had an uneventful post- 
operative course, not covered by antibiotic therapy, and was discharged on the eighth post- 
operative day in good condition, though still 40 pounds under her admission weight. 


It is felt that this patient would surely have died had she been treated solely with 
penicillin, streptomycin, and sulfadiazine therapy, as all her cultures showed a growth of 
Escherichia coli, Aerobacter aerogenes, and a nonhemolytic gram-positive streptococcus. Four 
days prior to laparotomy the left adnexal abscess was only 4 em. in diameter (having de- 
creased in size from 12 cm.) and the right adnexa were of normal size. We could no longer 
tap the abscess for culture, thus, the last culture had to be taken from the colpotomy tract. 
This was done four days before laparotomy and was positive only for Escherichia coli. Five 
weeks following operation she was well, had regained 10 additional pounds, and her pelvic ex- 
amination was essentially negative and the right ovary was normal in size. Slight induration 
marked the site of the old colpotomy tract. One year following laparotomy she was well and 
back to normal weight, and had no complaints referable to the pelvis. 


This case was typical in that there was rapid regression of symptoms, and 
prostration was quickly replaced by malaise and then this disappeared and the 
patient became practically symptom free. This change occurred in from 48 
to 72 hours in this and the average case, and seemed to be most dramatic in 
those cases in which Aerobacter aerogenes and Escherichia coli were the infecting 
organisms; it was not an unusual experience to see one of these patients walk- 
ing to the ward lavatory who, 48 to 72 hours previously had been moribund. 


The symptomatic improvement seemed to oceur 12 to 24 hours ahead of be- 
ginning physical improvement in those cases with peritonitis, in so far as the 
disappearance of muscle rigidity and peritoneal tenderness over the lower 
abdomen was concerned. The evidences of peritonitis had disappeared in 
most cases within three to four days. The anatomic improvement, that is, the 
beginning regression of the adnexal masses in so far as size, induration, and 
tenderness were concerned, was usually evident within one week and com- 
plete, or nearly complete, in from about two to three weeks. In some patients 
the adnexitis had cleared up and the sedimentation rate had lowered suf- 
ficiently within two weeks to permit laparotomy, with salpingectomy, but we 
built up these women for an additional week before performing surgery. In 
all cases operated upon at least one ovary was normal enough to be allowed to 
remain in situ in the patient. Careful follow-up to date has shown no evi- 
dence of cyst formation in the remaining ovary or ovaries. 


One of the unusual features of these cases was the rapid disappearance 
of the very firm broad ligament cellulitis, which frequently stretched trans- 
versely across the pelvis like a bar. Several of our patients had had such 
fixed, or frozen, pelves for some weeks while under treatment with penicillin, 
streptomyein, and/or sulfadiazine, but after two weeks of chloramphenicol 
therapy the cellulitis had practically disappeared. 


One patient in this pelvic abscess group did not respond to chloramphenicol therapy; 
cultures of pus from her pelvic abscess grew out Staphylococcus albus and a gram-positive 
streptococcus, and her case cleared up symptomatically after a week of penicillin therapy. 
After 47 days of penicillin therapy she had no pelvic cellulitis but still had a cystic mass 
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TABLE I. PELvic INFLAMMAnN 


CONDITION ON ADMISSION PHYSI 
ABDOMEN 
38 
C. R. L. 30 + + 102° F. 120 42.0 7.0 133 + + 
DRH 49-6117 
L. D. 14 + 15.5 8.0 100 + 
DRH 49-8355 
W. M. A. 29 + 100.4° F. 100 12.5 9.0 110 + + 
DRH 49-1175 
VG: 34 + 103.4° F. 110 14.7 7 96 + + + 94 
DRH 49-12434 
P. 8. 32 + 103° F. 120 13.9°°:-10 98 + + + 4 
DRH 50-1740 
M. McK. 21 + 104° F, 120 16.5 9 92 + 
DRH 50-1906 
E. P. 26 | + 100.8° F. 100 12.5 8.5 100 + 
DRH 50-3995 
E. 8. 43 102.4° F. 110 18.0 7.5 80 + 
DRH 50-1062 
I, M. 8. 21 4 97.0° F. . 120 15.0 9.0 68 + + + 
DRH50-4545 
M. J. 44 - + 104° F. 120 25.6 10 90 4 + 
DRH 50-7432 
L. M. 62 + 103° F. 118 14.5 6.8 100 + + 
DRH 50-5129 
M. A. 27 7 103° F. 130 17.6 8.0 130 . + 
DRH 50-6245 
L. L. 41 + 100.2° F. 110 15.6 9.0 100 + + 
DRH 50-5495 
F. L. 29 + 101° F, 120 14.7 7.5 90 + 
DRH 50-11114 
B. B. 23 + 102° F. 120 18.7 8.0 64 - + 
DRH 50-10043 


*For the purposes of this study we have considered ‘generalized peritonitis’ to mean 
peritonitis up to the level of the umbilicus or higher. 


+The adnexal masses and abscess disappeared and laparotomy was not necessary. 


tRelatively little or no favorable clinical response. 


of the right adnexa 10 cm. in diameter. Her sedimentation rate was less than 30 mm. per 
hour, so laparotomy was performed and both Fallopian tubes and the right ovary were re- 
moved. She had an uncomplicated postoperative course and was discharged well. 


Of these 15 cases of adnexitis and pelvie abscess (Table I), 9 were cleared 
up sufficiently to have laparotomy within from 23 days to about 6 to 8 weeks. 
One patient refused operation, but laparotomy was performed on the other eight. 
Bilateral salpingectomy was done in these eight cases; unilateral oophorec- 
tomy was performed in seven of them and both ovaries were left in one pa- 
tient. Subtotal hysterectomy was done in one case because of myomas of the 
uterus. Two of the 15 patients had complete regression of their pelvic inflam- 
mation and there was no indication for laparotomy, there being no remaining 
mass nor sear, nor other vestige of pelvic abscess. In no case did both ovaries 
have to be removed. 
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FINDINGS TREATMENT 
PELVIS 
None} | 2 96 Escherichia coli Laparotomy, 
Strep. gram positive well 
Aerobacter aerogenes 
cee + + Poor 1 48 Strep. gram positive Colpotomy, 
Aerobacter aerogenes well 
+ + + Poor 3 72 Escherichia coli Laparotomy, 
Strep. nonhemolytic well 
Aerobacter aerogenes 
“ + Good | 1 None Staphylococcus albus Laparotomy, 
Strep. gram positive well 
' + 2 24 Escherichia coli Laparotomy, 
Aerobacter aerogenes well 
+ 2 48 Escherichia coli Laparotomy, 
Strep. gram positive well 
= 1 72 Strep. gram positive Laparotomy, 
Staphylococcus awreus well 
“eae. + + None | 2 78 Strep. gram positive Laparotomy, 
Escherichia coli well 
a? 1 48 Strep. gram negative No surgeryt 
Aerobacter aerogenes well 
Staphylococcus albus 
+ 7 + None | 2 24 Escherichia coli Laparotomy, 
Strep. gram negative well 
Aerobacter aerogenes 
+ + + None | 2 36 Escherichia coli Colpotomy, 
Aerobacter aerogenes well 
ti. eet 1 36 Strep. gram negative Signed out, 
Staphylococcus aureus well 
+ + + None | 1 72 Escherichia coli No surgery,t 
Aerobacter aerogenes well 
+ + 4 + + None| 1 72 Cultures lost No surgery, 
improved 
a + None | 2 48 Cultures lost No surgery, 
well 


Subacute Salpingitis Without Pelvic Abscess 


Five patients in our series had subacute salpingitis of the nonpuerperal 
type without pelvic abscess (Table IT). 


They also had pelvie peritonitis, ad- 


mission temperatures of 101 to 103° F., ileus, and tender and indurated ad- 
nexal masses which, in 2 cases, averaged 6 to 8 em. in diameter. 

These masses were situated too far laterally to permit tapping for eul- 
ture through the vaginal vault, but peritoneal fluid was aspirated from the 
cul-de-sac and cultured in every ease. All cases were also cultured by swab- 
bing of the uterine cavity. The organisms obtained were Staphylococcus albus, 
Escherichia coli, Escherichia intermedium, and a gram-negative streptococcus. 

Three patients were treated with penicillin, streptomycin, and sulfa- 
diazine without improvement, so this therapy was stopped and the admin- 
istration of chloramphenicol was begun. All 5 responded well, were asymp- 
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TaBLE II, PeEtvic INFLAMMay 


CONDITION ON ADMISSION PHYSI 
ABDOMEN 
2) 
H.W. 29 + 348 15.5 11.5 78 + + 
DRH 50-2497 
L. W. 28 + 101° F. 94 9.9 10.5 91 ~ + + 
DRH 50-540 
8.2? 25 + 103° F. 100 17.3 10.0 80 + + + ¢ 
DRH 50-4495 
O. 8.t 29 102.8° F. 110 16.5 9.5 90 + 
DRH 50-2600 
H.S8. 35 + 103.8° F. 120 14.3 9.0 100 + + $54 
DRH 50-4441 


*For the purpose of this study we here use the term ‘pelvic peritonitis” to mean perito- 
nitis up to the level of the umbilicus. 


tThese patients were markedly dehydrated on admission and had been ill for a week at 
home without care. 


¢tThe adnexal masses disappeared and laparotomy was not necessary. 


tomatic in three to four days, and the temperature was normal in seven days 
in one case and in ten to twelve days in the others. Each patient required one 
10 day course of chloramphenicol therapy, and laparotomy was done on one 
15 days after this therapy was begun, while 3 others were discharged after 
two weeks in the hospital and readmitted a month later for definitive surgical 
treatment. One patient had complete disappearance of the adnexal masses 
and laparotomy was not done. The 4 patients operated upon had bilateral 
salpingectomy and unilateral oophorectomy, each being left with one ovary 
in good condition. 

In these five cases there was a relatively rapid response to chloramphenicol 
therapy during the short hospitalization periods necessary before definitive 
surgery could be carried out with safety and ease. No patients were submitted 
to surgery until the hemoglobin was 10.5 Gm. or higher and the sedimentation 
rate was 30 mm. per hour or lower. 


Infected Abortion Group 


Nine cases of infected abortion were treated with chloramphenicol, seven 
of which patients were in extremis upon admission to the hospital, and one 
of whom died. These patients had all had criminal abortions in the first 
trimester of pregnancy (Table III). 


A typical case in this group is that of A. E., DRH No. 49-8826, a 28-year-old, Negro 
woman in whom an instrument had been inserted into the uterus at about 10 weeks of preg- 
nancy. Four days later she was admitted to the hospital with a temperature of 104° F., a 
pulse of 140, respirations grunting in type and occurring at the rate of 40 per minute. She 
was somnolent and disoriented and severely dehydrated from vomiting and sweating. The 
abdomen was rigid, silent on auscultation, and exquisitely tender. There was a foul, bloody- 
purulent vaginal discharge, and the pelvis was filled with a solid, indurated cellulitis involving 
all organs and structures. Sulfadiazine, streptomycin, and penicillin therapy was begun at 
once, the daily dosages of these drugs being 6 Gm., 2 Gm., and 300,000 to 600,000 units, re- 
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Number 3 


DiseASE WITHOUT ABSCESS 


FINDINGS 
PELVIS 


CELLULITIS 


TREATMENT 


TUBO-OVARIAN MASS 
CHLORAMPHENICOL 


ORGANISMS CULTURED END RESULT 


+ |SULFADIAZINE 
4 |STREPTOMYCIN 
~,|RESPONSE TIME 


+ |PENICILLIN 
COURSES 
(HOURS) 


Escherichia col Laparotomy, well 
Escherichia intermedium 
Staphylococcus albus Laparotomy, well 
Strep. gram negative 
Escherichia coli Laparotomy, well 
Strep. gram negative 
Escherichia coli Laparotomy, well 
Strep. gram negative 
Escherichia coli No surgery} 
Strep. gram negative Asymptomatic 


+ 

+ 
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spectively. A long intestinal tube was passed on admission. After nine days of this chemo- 
therapy, combined with blood transfusions, parenteral fluid electrolytes and protein, intes- 
tinal intubation, and nasal oxygen as indicated, she showed no improvement. Her tempera- 
ture was 104.2° F., pulse 140, and the abdomen was still rigid, distended, and silent. The 
penicillin, sulfadiazine, and streptomycin were discontinued and chloramphenicol therapy 
was begun, the contents of two capsules (0.5 Gm.) being mixed in 20 ¢.c. of water and in- 
jected into the long intestinal tube, being followed with 1 ounce of plain water so as to wash 
all of the drug through the tube into the lumen of the intestine. This was repeated every 
six hours. All general supportive therapeutic measures were continued, and within 48 hours 
there was marked subjective improvement, the temperature was down to 102° F., the abdominal 
rigidity and tenderness were decreased, the pulse was slower and of better quality, and the 
vomiting had ceased. Six days after commencement of therapy her temperature was 100° F., 
pulse 110, and there was no more abdominal rigidity nor tenderness and the distention had 
practically disappeared. Eleven days after the institution of chloramphenicol therapy the 
bowel sounds were normal, she was eating a soft diet, had had spontaneous stools, and there 
was no distention, so the long intestinal tube was withdrawn. A pelvic examination at this 
time revealed the uterus to be twice normal size and the adnexa were slightly enlarged and 
indurated, and were still firmly fixed in the pelvis. There was some regression of the broad 
ligament cellulitis and there was no longer any tenderness on pelvic examination. 


Intrauterine cultures taken earlier in the course of her disease unfortunately had been 
misplaced in the hospital, but a culture taken at this stage of the disease grew out an 
‘‘unidentified short chain gram-positive streptococcus’’ and Escherichia coli. 


She was up and about the ward in a few more days and began to regain the 30 odd 
pounds she had lost. On the thirty-fourth day of therapy the uterus was normal in size and 
consistency, the broad ligaments were almost entirely free of induration, the right adnexa 
were adherent and the left adnexa were twice normal size and adherent to the uterus. 
Chloramphenicol therapy was discontinued, and she was discharged one week later in good 
general condition except for being 20 pounds under her normal weight. At follow-up exam- 
inations since she has been found to be free of all symptoms, has regained her weight, is men- 
struating normally, and pelvic examination reveals, as the only abnormality, adherent adnexa 
which are, however, normal in size and nontender. 
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TABLE J] 
CONDITION ON ADMISSION PHYSICA 
ABDOMEN 
n 
A. E. 28 + * 104° F. 140 275 65. 430 + + + 
DRH 49-8826 
I. R. 22 + 403:8° 2-314 11.5 10.0 65 + 
DRH 49-9685 
E. B. 23 + + 104.4° F. 144 18.6 8.5 160 + + 4 + 
DRH 49-12546 
G.N. 29 + + 104° F. 140 15.9 15.0 33 + + 
DRH 49-16347 
L. H. 24 + + 103.8° F. 144 42.8 8.5 122 + + + 1 
DRH 50-440 
C. H. 24 + 100° F. 98 12.4 9.7 92 + 
DRH 50-1066 
K. M.S. 29 + + 105° F. 120. 14.5 10.0 96 + + + + 
DRH 50-4646 
E. MeD. 27 + + 105° F. 130 22.5 9.0 132 + + + + 
DRH 50-7811 
M. A. 30 + + 2018" 20.0 7.5 + + + 
DRH 50-7811 


ligame 


*“Cellulitis,’” as herein used, 
nts. 


means induration, thickening, and fixation of both broad 


7Curettement was done only after the patient had been afebrile for several days. Other 
than the removal of placental tissue from external cervical os with ovum forceps, no uterine 


instrumentation was performed in these patients until they were afebrile. 


tLower nephron nephrosis also developed and was treated by careful maintenance of fluid 
and electrolyte balance. 


§Septicemia, infected embolus to right leg with gangrene. One million units of penicillin 
were given daily. 


The other 8 cases of infected abortion (Table III) had intrauterine eul- 
tures which were positive, in the aggregate, for nonhemolytiec streptococci, 
Escherichia coli, gram-negative streptococci, Aerobacter aerogenes, Proteus vul- 
garis, Alcaligenes faecalis, and beta hemolytic streptococci. Seven of these pa- 
tients were admitted at the point of death, 6 were comatose, 2 had uremia and 
marked oliguria from toxic lower nephron nephrosis, and 4 had generalized 
peritonitis with ileus. 


One patient, E. McD., DRH 50-7811, had beta hemolytic streptococcus septicemia 
with multiple intradermal abscesses, toxic myocarditis, and splenitis, and she shortly had 
embolism of the right popliteal artery with subsequent gangrene of the right foot neces- 
sitating amputation. In vitro sensitivity tests on the beta hemolytic streptococcus re- 
vealed that the organism was inhibited by 0.005 unit of penicillin, 0.64 mg. of chloram- 
phenicol, and 0.15 mg. of aureomycin per cubic centimeter. The aureomycin, chlor- 
amphenicol, and penicillin therapy was continued jointly because the combined effect of 
the three antibiotics was equivalent to 16 units of penicillin per cubic centimeter and, 
after neutralization of the penicillin with penicillinase the antibiotic effect was equivalent 
to 5 mg. of chloramphenicol per cubic centimeter. A supracondylar amputativn of the lower 
right leg was performed on her eighteenth hospital day and she was discharged well on 
her forty-ninth day. 
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PosTABORTAL SEPSIS 


FINDINGS TREATMENT 
PELVIS 


CELLULITIS* 


ORGANISMS CULTURED END RESULT 


CHLORAMPHENICOL 


STREPTOMYCIN 
AUREOMYCIN 


+ |SULFADIAZINE 
w».|RESPONSE TIME 


+ |PENICILLIN 
(HOURS ) 


+ |FROZEN 


+ 
+ 


Escherichia coli Laparotomy, well 
Strep. gram negative 
Nonhemolytic strep. Curettement,t 
well 
Escherichia coli Deceased 10 days 


+ + 
+ + 

o 


Escherichia colt No surgery, well 
Strep. gram positive 
Aerobacter aerogenes 
Strep. gram positive Laparotomy, well 
Proteus vulgaris 
Alcaligenes faecalis 
Aerobacter aerogenes 
Strep. gram positive No surgery, well 
Staphylococcus albus 
Gamma strep. No surgery, well 
Staphylococcus albus 
Beta hemolytic strep. Amputation§ of 
right foot, well 
Cultures lost Discharged im- 
proved, awaiting 
laparotomy 


The only death in our series occurred in one woman six days following admission despite 
therapy with chloramphenicol, penicillin, streptomycin, sulfadiazine, and aureomycin, She 
was also given continuous nasal oxygen, five 500 ¢.c. blood transfusions, parenteral fluids 
including glucose, amino acids and 1/6 molar sodium lactate. Autopsy revealed the presence 
of three long lacerations perforating through the posterior wall of the uterus, a subdia- 
phragmatic abscess, generalized peritonitis, toxic splenitis, salpingitis, and pelvic cellulitis. 
Her intrauterine cultures were positive only for Escherichia coli. 


One of the patients in this group required uterine curettage, but the others 
emptied their uteri spontaneously. In 3 cases laparotomy with bilateral sal- 
pingectomy was subsequently performed because of persistent adnexal masses, 
while the others had complete disappearance of masses and induration. 


Postpartum Sepsis 


Two cases of postpartum sepsis were treated with chloramphenicol 
(Table IV). 

An illustrative case is that of a 26-year-old Negro woman, L. G., DRH No. 49-14166, 
who had been delivered of a term infant at home five days prior to admission to the hospital. 
She had had many unsterile vaginal examinations during labor, plus manual removal of the 
placenta, and developed fever, chills, vomiting, and obstipation within the 48 hours follow- 
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TABLE Pos! 
CONDITION ON ADMISSION FIND 
ABDOMEN 
S 8a 
M.S. 28 + 102.8° F. 110 15.0 10.0 68 + + + 4 
DRH 50-11118 
N. T. 32 7 104° F. 134 26.0 9.5 72 + + + 4 
HKH-106940 
L. G. 26 103° F. 134 27.6 + + 4 
DRH 49-14166 


ing delivery. She was admitted in extremis, with a temperature of 103° F., a pulse of 134, a 
rigid, tender, and distended abdomen with absence of bowel sounds, a fixed, large, and tender 
uterus extending 6 cm. above the symphysis pubis, and purulent and foul vaginal discharge. 
Rectal examination disclosed extensive pelvic cellulitis with fixation of the organs. She was 
begun on continuous nasal oxygen, penicillin, streptomycin, and sulfadiazine therapy, and a 
long intestinal tube was passed and connected to continuous suction. She was given parenteral 
fluids, blood transfusions, and general supportive care. Intrauterine cultures showed 
Escherichia coli and nonhemolytic streptococci. She pursued a stormy course, finally having 
regression of the peritonitis but recurrence of the vomiting every time the intestinal tube was 
removed. There was only slight regression of the size of the uterus and she was still febrile 
after 54 days of this chemotherapy, so treatment with chloramphenicol was begun and the 
other antibiotics were discontinued. 

. Within three days she showed marked symptomatic improvement, and her temperature 
dropped from 103° F. to normal, while her pulse dropped from 140 to 104. She stopped 
vomiting, began to eat and retained her soft diet, and she was allowed to be up and around 
the ward. At the end of ten days her chloramphenicol therapy was discontinued, and four 
days later her temperature was again up to 102.8° F. An intrauterine culture taken at this 
time was positive for Aerobacter aerogenes. She was given a second 10-day course of chlor- 


amphenicol, during which she became completely asymptomatic and afebrile. At the end of 
this course pelvic examination revealed a normal uterus to be adherent in anterior position, 
TaBie 
ABDOMEN 
os Ga 
D.B. 21 . 101° F. 100 9.8 11.5 68 + + + 
DRH 50-8439 
M. F. 42 * 100° F. 100 11.0 10.5 42 + + + 
DRH 50-6198 


*Subsequently found at laparotomy. 
+Grown from peritoneal fluid aspirated by cul-de-sac tap. 
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PosTPARTUM SEPSIS 


FINDINGS TREATMENT 
PELVIS 
g 
a & a6 Ze 
Bate’ 1 36 Escherichia coli No surgery, well 
+ + + + None 1 48 Strep. gram negative No surgery, well 
Escherichia coli 
. + + + + None 2 72 Escherichia coli Laparotomy, well 
Alpha and gamma strep. 
Aerobacter aerogenes 


with an indurated and adherent left adnexal mass which was believed to measure 4 by 4 by 
4 em. 

Laparotomy was performed two weeks later, after the patient had been built up and had 
regained about ten of the forty pounds of weight she had lost. A small, well walled-off 
abscess was found to lie between the left tube and ovary, and the uterus was adherent to this 
abseess. The right ovary and tube were normal. A left salpingo-oophorectomy, incomplete 
supracervical hysterectomy and appendectomy were done, and she had an uneventful post- 
operative course and was discharged on the tenth postoperative day in good condition. Follow- 
up examinations have revealed the right ovary to be normal, and the patient is well and has 
regained her regular weight. 


Ruptured Appendix Group 


We also encountered 2 patients (Table V) in whom the differential diag- 
nosis between acute pelvic inflammatory disease and ruptured appendix was 
very difficult to make, and admitted them to the Gynecology Service for ob- 
servation. They had tenderness and rigidity over the lower abdomen, most 
marked in the lower right quadrant where there was evidence of localized 
peritonitis. Pelvic examination revealed generalized tenderness and lightly 
adherent adnexa of about normal size. 


RUPTURED APPENDIX* 


PELVIC 
PERITONITIS 


+ 


+ 


FINDINGS TREATMENT 
PELVIS 


RT. LOWER 
QUADRANT MASS 
RESULT 
CHLORAMPHENICOL 
RESPONSE TIME 


ORGANISMSt CULTURED END RESULT 


+ |PENICILLIN 
, |SULFADIAZINE 
|STREPTOMYCIN 
&| (Hours) 


None 
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Escherichia coli Laparotomy, well 
Strep. gram negative 
24 Escherichia coli Laparotomy, well 
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The first of these patients (Table V) was treated with 300,000 units of penicillin, 4 
Gm. of sulfadiazine, and 3 Gm. of streptomycin daily for several days without clinical evidence 
of improvement. This chemotherapy was discontinued and a routine course of chloramphenicol 
was instituted. Within 96 hours there was a disappearance of malaise, the nausea and vomit- 
ing ceased, and she began to take an adequate liquid diet. At the end of the first 10-day 
course of the drug there was no more abdominal tenderness nor rigidity and a mass could 
be palpated at McBurney’s point. She was given a second course of chloramphenicol therapy, 
at the end of which the mass was no longer palpable. Exploratory laparotomy was performed 
22 days following the institution of treatment with chloramphenicol and a scarred and ad- 
herent appendix was removed without difficulty. Except for some old adhesions of the tubes 
to their respective ovaries, and matting and regression of the tubal fimbriae, the adnexa were 
normal. Both patients, thus, had evidences of old, long quiescent, chronic salpingitis. The 
second case was essentially similar to this one. 


Comment 


It would be of interest to learn if the commonly found bacteria existing 
as secondary invaders in the Fallopian tubes in cases of salpingitis (which 
primarily were undoubtedly gonococeal in nature) are the same the country 
over. The work of Koch,* at the Johns Hopkins Hospital, indicates that the 
organisms found in their cases of subacute and chronic salpingitis were alpha 
and anaerobic streptococci, Staphylococcus aureus and albus, and Escherichia 
coli. Our findings differ from theirs in that the cultures from 8 out of 15 pa- 
tients with subacute salpingitis grew out Aerobacter aerogenes and only three 
gave cultures of staphylococcus, whereas: this organism was the one most com- 
monly found in Koch’s series. 

It is of interest to note that nsrdecker aerogenes was present in 8 of the 
10 eases of subacute pelvic inflammatory disease with pelvic abscess (Table 1) 
and, having been found in this high frequency, therefore may be considered 
to be a characteristic pathogen in such eases of pelvie abscess. Furthermore, 
gram-negative streptococci were cultured only from patients who had sub- 
acute pelvic inflammatory disease without pelvic abscess (Table III) and were 
present in 4 of these 5 cases, but whether there is a connection between this 
organism and the anatomic extent of the disease should not be conjectured in 
a series of only 5 cases. 

Most of the patients we have presented were given adequate preliminary 
treatment with antibiotics other than chloramphenicol] and, when, after from 
three days to several weeks, there was no favorable response, they were given 
chloramphenicol therapy, which represents a rough therapeutic test. We must 
bear in mind, however, the possibility that there was a mixed infection and 
that those of the bacteria present that were sensitive to these other antibiotics 
were eliminated or attenuated. Since, however, they may not have constituted 
the principally effective pathogens, there was no readily discernible improve- 
ment in the patient’s general physical condition nor in the anatomie aspects 
of the diseased structures. In one case, however (Table III), in vitro tests 
revealed mutual enhancement of each of the antibiotic agents jointly employed 
against a beta hemolytic streptococcus, and she was carried on the combined 
therapy of penicillin, chloramphenicol, and aureomycin, and survived. 

It so happened that the organisms cultured in most of our cases were 
those against which chloramphenicol is particularly effective. In the case 
DRH No. 49-12434 (Table I), however, chloramphenicol was administered 
first, and there was no appreciable clinical response after five days. In the 
meantime the culture report showed Staphylococcus albus to be one of the two 
pathogens, so she was given penicillin alone. She then improved clinically 
and the pelvic abscess and adnexal inflammatory masses receded fairly rap- 
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idly. At laparotomy six weeks later both tubes were found to be slightly en- 
larged and adherent, but were easily removed, both ovaries being left in situ. 

The obvious point which is demonstrated by our study, from the chemo- 
therapeutic aspect, is the simple fact that the choice of antibiotic in any bac- 
terial infection is determined by the specific pathogenic bacteria in that case, 
based upon the known activity spectra of the available antibiotics. 

Fourteen of the 34 patients were moribund upon admission. They were 
seen in the Emergency Room of the Detroit Receiving Hospital, usually late 
at night, having been brought in by ambulance after lying ill at home for 
several days without medical care. About 95 per cent of our patients were 
Negroes, and their poor state of general health and nutrition was exemplified 
by the fact that the average hemoglobin determination on admission for the 
series was 9.0 Gm. This figure does not allow accurate correction for the degree 
of dehydration which was present in practically all cases, but, from the few 
eases in which the effect of dehydration was demonstrated, it would appear 
that the average admission hemoglobin was in the neighborhood of 8 Gm., and 
the basic nutritional state was generally of this same low order. 

The general condition in 14 of these patients was so poor on admission 
that continuous nasal oxygen was given at once. Six of the patients in the 
postabortal sepsis group appeared to be very close to death, and hot water bot- 
tles, warm blankets, intravenous glucose (given slowly), continuous oxygen, 
adrenal cortical extract, and other obvious measures of general supportive care 
were administered. Fourteen patients received adrenal cortical extract in 
dosages varying from 10 to 39 ¢.c. a day, and one (DRH No. 50-7811, Table 
III) was given adrenocortical thyrotropic hormone. Also, on admission of 
several of the most critically ill patients, a gastric or long intestinal tube was 
quickly inserted and the first dose of chloramphenicol was administered 
through it, such drug administration having ben accomplished within 10 to 
15 minutes of the arrival of the woman on the ward. 

We believe that one of the most clinically valuable and practical products 
of our study is the ease with which large pelvic abscesses can be managed. 
We did not have to resort to posterior colpotomy with drainage of the abscess, 
with its frequently necessary repeated drainages, in any case that was man- 
aged by chloramphenicol therapy, with the exception of one, C. R. L., DRH 
No. 49-6117. This patient was treated with penicillin, sulfadiazine, and strep- 
tomycin, and by repeated posterior colpotomy, for 44 days unsuccessfully be- 
fore chloramphenicol became available to us. In all of the other patients who 
had pelvie abscesses, there was such rapid and adequate regression of the 
abseess that posterior colpotomy was not indicated and subsequent definitive 
surgical extirpation of the diseased adnexa was easily performed through the 
abdomen. 

Based upon past experience with many cases similar to those presented 
in this series we have the definite clinical impression that three of the pa- 
tients in the pelvic abscess group (Table I, C. R. L., M. J., and L. M.) would 
not have survived, and that four of those in the postabortal sepsis group 
(Table III, A. E., G. N., L. H., and K. M. 8.) probably would not have lived 
had they not received chloramphenicol therapy. 


One patient (E. B., Table III) in our total series died. She had had a criminal abortion 
and had been ill at home for four years prior to coming to the hospital. She was severely de- 
hydrated, oliguric, cyanotic, and comatose on admission. The abdomen was distended, rigid, 
and silent to auscultation. For reasons beyond our control she did not receive chloramphenicol 
until 48 hours following admission. Despite restraint she repeatedly pulled out her long in- 
testinal tube, and she vomited the chloramphenicol we injected through a gastric tube into 
her stomach. It is unlikely that we ever attained a satisfactory titer of chloramphenicol in 
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her blood. We did not encounter this difficulty to a significant degree in any other case, but 
in this one case we did experience the poignant wish that chloramphenicol could be admin- 
istered parenterally. Her intrauterine and blood cultures were positive for Escherichia coli, 
and her course was one of steady decline, death occurring nine days following admission. At 
autopsy she was found to have generalized peritonitis, subdiaphragmatic abscess, myocarditis, 
splenitis, salpingitis, pelvic cellulitis, and three long lacerations through the posterior uterine 
wall. We believe, on the basis of our experience with other equally ill patients of this type, 
that had we been able to achieve (and maintain) a high blood level of chloramphenicol in this 
patient immediately following admission, she might have survived. 


In the two patients who were treated for pelvic peritonitis with chloram- 
phenicol (Table V), and in whom the peritonitis was subsequently demon- 
strated to have been caused by ruptured appendix, the response to this anti- 
biotic was very satisfactory. The subsequent laparotomy was not actually 
indicated by clinical symptoms or physical findings, but was done principally 
to prove or disprove our suspicion that appendicitis was the cause of the pelvic 
inflammation rather than salpingitis. By this we do not mean to recommend 
that exploratory laparotomy should not be done following recovery of the 
patient from her acute infection, but we believe that it can be safely post- 
poned for several months following recovery if need be. 

In eases of appendicitis in pregnant women, since this disease is difficult 
to recognize and is frequently well advanced by the time the diagnosis becomes 
evident, would it be safe to treat such patients intensively with chlorampheni- 
col, and, provided their response is sufficiently good, to postpone laparotomy 
until some time following delivery? We have not yet had the opportunity 
to try this treatment, and until it is proved to be safe in a sufficiently large 
series of cases it would seem to be contraindicated. 

All women operated upon were permitted to retain one or both ovaries, 
and follow-up pelvic examinations on all women who had laparotomy have 
not disclosed the development of cysts in the remaining ovaries in any ease. 
At this writing none of the women who were treated for puerperal sepsis or 
septic abortion are known to have subsequently become pregnant. 


Summary and Conclusions 


1. The causative bacteria in 32 cases of pelvic inflammatory disease, both 
of the puerperal and nonpuerperal types, and 2 with ruptured appendix, were 
found to be chiefly Escherichia coli, nonhemolytic streptococci, and Aerobacter 
aerogenes. Also found were Staphylococcus aureus or albus, alpha and gamma 
streptococcus, gram-negative streptococcus, beta hemolytic streptococcus, Alcal- 
igenes faecalis and Proteus vulgaris. All but three patients in the series had 
mixed infection. 

2. Of the 15 cases of pelvic inflammatory disease with pelvic abscess, and 
5 without abscess, 14 were successfully treated with choloramphenicol. Eight 
of the 9 patients with postabortal sepsis were successfully treated with this 
agent, and one patient died. Three cases of postpartum sepsis were success- 
fully treated with this antibiotic drug, and successful treatment of 2 patients 
with ruptured appendix was also achieved. 

3. Aerobacter aerogenes, which appears to occur with increasing frequency 
in urinary tract infections, was cultured in 8 of the 15 cases of subacute pelvic 
inflammatory disease with pelvic abscess, and in none of those without abscess, 
which permits conjecture regarding a possible pathogenic role for this or- 
ganism in such cases of pelvic abscess. This bacterium was cultured from 3 
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of the 9 cases of postabortal sepsis, and from one of our 2 cases of postpartum 
sepsis, and thus, in our experience, it is one of the major pathogens in pelvic 
inflammatory disease. Chloramphenicol has a powerful and specific clinical 
antibiotic effect upon Aerobacter aerogenes. 

4. The bacteria cultured from this series of patients fell well within the 
antibiotic activity spectrum of chloramphenicol with the exception of that of 
one patient whose infection was caused by Staphylococcus albus, and a second 
who had beta hemolytic streptococcus septicemia following criminal abortion, 
and these two cases did not respond adequately to therapy with chloram- 
phenicol alone. With the exception of the one patient who died and the two 
patients described above, the others were well following therapy with this 
antibiotic drug. 

5. Chloramphenicol was administered following treatment with penicillin, 
sulfadiazine, and/or streptomycin in 21 of the 34 cases in this series. Of the 
21 patients receiving this preliminary antibiotic therapy, there was no response 
to these agents in 16 cases, a poor and inadequate response in 3, and a good 
response in 2, whereas only 3 patients in the series failed to respond adequately 
to chloramphenicol therapy, as explained above. This failure of response was 
due to the fact that the pathogenic bacteria in 2 cases were outside the anti- 
biotic spectrum of chloramphenicol and to inability to administer this agent 
effectively in the third patient. 

6. Two patients with pelvic peritonitis of indeterminate origin at the time 
of admission were treated with chloramphenicol successfully, and at subse- 
quent laparotomy were determined to have definite evidence of healed ap- 
pendiceal abscesses and no evidence of recent salpingitis. 

7. The elinical response to chloramphenicol consisted of marked symp- 
tomatic improvement, usually within 48 hours, rapid disappearance of the 
peritonitis, and subsequent anatomic regression of the tubo-ovarian inflam- 
matory masses, the patients being ready for exploratory laparotomy within 
about 3 to 4 weeks in the average case. 

8. Women who had large pelvic abscesses were treated so effectively with 
chloramphenicol that posterior colpotomy, with drainage of the abscess, was 
not necessary in effecting a rapid cure in any of our patients who were treated 
with this antibiotic agent from the start. 

9. From an economic aspect, since the use of chloramphenicol permitted 
us to have most of the patients with nonpuerperal pelvic inflammatory dis- 
ease in sufficiently good condition to permit definitive surgical treatment 
within 3 to 4 weeks following institution of such therapy, and since this anti- 
biotic agent can be given to some patients while in an outpatient status, the 
savings in cost of hospitalization offsets by several times the cost of the drug. 
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CHORIONIC GONADOTROPIN IN THE BLOOD AND URINE 
DURING EARLY PREGNANCY* 


ReeinaLp A. M.D., A. ALBERT, PH.D., M.D., AND 
LAWRENCE M. RANDALL, M.D., ROCHESTER, MINN. 


(From the Mayo Foundation and the Sections on Physiology, and Obstetrics and Gynecology, 
Mayo Clinic) 


INCE the development and use of biologie tests for pregnancy, there has been 

a considerable accumulation of uncoordinated data recording the time of 
appearance of chorionic gonadotropin in the urine and serum of women after 
fertilization. The appearance of this hormone has been variously recorded at 
‘‘a few days after implantation of the ovum’’* ™ to ‘‘two weeks after the ex- 
pected but missed menstrual period.’’**'*** Browne and Venning dated the 
appearance of chorionic gonadotropin in the urine of women after fertilization 
at ten to thirteen days after the elevation of urinary pituitary gonadotropin as- 
sociated with ovulation.® * With such a paucity of accurate re- 
ports dealing with the time of the first appearance of chorionic gonadotropin in 
the urine and serum of pregnant women, there has been an accompanying lack 
of serial quantitative surveys of hormone levels during early pregnancy. In 
the few recorded cases,® * 1% 17 2% 24 25 serial assays were begun at forty to fifty 
days after the first day of the last normal menstrual period. Thus, there is a 
void in knowledge of the hormone levels between fertilization and the forty-day 
to fifty-day interval. 

The purpose of this investigation is to establish the time of first appearance 
of human chorionic gonadotropin in the urine and serum of women after fertili- 
zation and to determine quantitatively the concentrations of hormone throughout 
early pregnancy. In contrast to most previous reports, in which values are 
expressed in terms of one or another animal unit, this report will present values 
expressed in terms of international units. Although it is not possible to com- 
pare such values with previous ones, or for that matter to make comparisons 
among the previously reported values in terms of absolute amounts, the fluctua- 
tion curve of hormonal excretion can be compared relatively. 


Material - 


Persons volunteering for this investigation were husbands and wives from 
among the professional population of a medical institution. Women from such 
families, with low incidence of abnormalities in health, were well suited to act 
as a group from which to derive normal estimations of chorionic gonadotropin 
during pregnancy. A gynecologic history was obtained; women found to have 


*Abridgment of thesis submitted by Dr. Smith to the Faculty of the Graduate School of 
the University of Minnesota in partial fulfillment of the requirements for the degree of 
Master of Science in Obstetrics and Gynecology. 
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a regular menstrual cycle were chosen. On the basis of the history or a basal 
temperature chart, the date of the ensuing ovulation was calculated and inter- 
course was advised for that particular time. 


In each case, one week after the calculated time of fertilization, 5 ¢.c. of 
blood and a specimen of morning urine were obtained. This was repeated every 
third day until a positive result of a qualitative test for chorionic gonadotropin 
was obtained or menstruation ensued. On the appearance of normal menstrua- 
tion, collection and analysis of specimens ceased and were started again after 
the anticipated time of ovulation and attempted fertilization in the next 
menstrual cycle. When a positive result of a qualitative test was obtained from 
either serum or urine or both, collection of a twenty-four-hour specimen of urine 
was immediately begun. A sample of blood was drawn during this interval, 
and quantitative estimation of the content of chorionic gonadotropin in the 
blood and urine was carried out. The qualitative tests for the presence of 
chorionic gonadotropin were carried out on 2 ¢.c. of urine and 0.1 ¢.c. and 0.3 
c.c. of serum according to the method of Albert,? and quantitative assay of the 
hormone was carried out according to the method of Albert.! 


Results 


In this study, 17 women were observed through 52 consecutive menstrual 
eyeles. Seven continuing pregnancies and 12 abortions were investigated. 
Eight of the abortions occurred at or about the time of the first expected 
menstruation after fertilization, and 4 of the abortions occurred several weeks 
beyond this time. 

Report of Cases 


CasE 1.—Normal Pregnancy.—This patient was a 32-year-old primipara who experienced 
a spontaneous abortion at eight weeks in 1947. The customary menstrual cycle was 29 to 31 
days, and the flow lasted 5 to 6 days. Menarche occurred at 13 years of age. The first day 
of the last normal menstrual period had been Nov. 8, 1949. This patient was admitted for 
investigation on the twenty-eighth day of this cycle. At this time positive results of quali- 
tative tests of both urine and serum were obtained. On the thirty-first day, quantitative 
estimations of the content of chorionic gonadotropin of both urine and serum were 750 I. U. 
per twenty-four-hour specimen of urine and 23 I. U. per cubic centimeter of serum, respec- 
tively. Pregnancy continued uneventfully, with moderately severe nausea and malaise 
oceurring only during the period in which values for chorionic gonadotropin were elevated. 


CasE 2,—Normal Pregnancy.—This patient was a 26-year-old primipara who had ex- 
perienced a spontaneous abortion at ten weeks in August, 1949. The menstrual cycle was 
28 days, and the flow lasted 4 to 5 days. Menarche occurred at 12 years of age. The first 
day of the last normal menstrual period had been Nov. 1, 1949. The patient was admitted 
for investigation on the twenty-third day of this cycle. At this time positive results of 
qualitative tests of both urine and serum for the presence of chorionic gonadotropin were 
obtained. On the twenty-sixth day quantitative estimations of the content of chorionic 
gonadotropin of urine and serum were 3,329 I. U. per twenty-four-hour specimen and 19 I. U. 
per cubic centimeter, respectively. Pregnancy continued uneventfully, with malaise, moderate 
nausea and vomiting occurring only during the time of elevated values for chorionic gonado- 
tropin. 


Case 3.—Normal Pregnancy.—This patient was a 32-year-old primipara. Spontaneous 
abortion (six weeks) had occurred in August, 1949. The menstrual cycle was 28 days; the 
flow lasted 3 to 4 days. Menarche had occurred at 13 years of age. The first day of the 
last normal menstrual period was Jan. 7, 1950. The patient was admitted for investigation 
on the twenty-sixth day of this cycle. At this time a negative result of tests of the 
urine and a positive result of tests of the serum for chorionic gonadotropin were obtained, 
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On the thirty-eighth day after the last normal menstrual period, quantitative estimations 
of the content of chorionic gonadotropin in the urine and serum were carried out. A 
twenty-four-hour specimen of urine contained 4,768 I. U. and the serum contained 32 I. U. 
per cubic centimeter. Pregnancy continued uneventfully. Malaise was evident to some 
degree during the period of elevation of values for chorionic gonadotropin. 


CasE 4.—Abortion Followed by Normal Pregnancy.— 

Pregnancy a.—This patient was a 26-year-old primipara. The menstrual cycle was 
between 26 and 30 days; the flow lasted 6 to 8 days. Menarche occurred at 13 years of age. 
The first day of the last normal menstrual period was Dec. 19, 1949. The patient was 
admitted for investigation on the nineteenth day of this cycle (Table I). At this time 
results of tests of the urine and serum for chorionic gonadotropin were positive. On the 
twenty-second day of this cycle, quantitative tests of the urine and serum for chorionic 
gonadotropin were carried out, showing 4,340 I. U. per twenty-four-hour specimen of urine 
and 17 I. U. per cubie centimeter of serum. Coincident with negative results of qualitative 
tests of urine and serum, vaginal spotting of blood appeared on day 27 of this cycle. Bleed- 
ing continued for nine days, and was terminated on day 37 by heavy bleeding and the expul- 
sion of small shreds of decidual tissue. 

Pregnancy b.—Amenorrhea continued, and negative results of qualitative tests of the 
urine and serum for chorionic gonadotropin were obtained on days 41, 49, and 66, respec- 
tively. On day 73 a positive result of a qualitative test of the urine for chorionic gonado- 
tropin was obtained, and on day 75 quantitative estimations of chorionic gonadotropin in 
the urine and serum showed 3,625 I. U. per twenty-four-hour specimen of urine and 18 I. U. 
per cubic centimeter of serum (Table I). Pregnancy continued uneventfully, save for sev- 
eral minor bouts of vaginal spotting of blood. It is considered that this patient experienced 
early abortion followed by a second pregnancy. This is confirmed by the elevation of values 
for chorionic gonadotropin at the expected time. Here it was also noted that in spite of an 
indefinite time relationship due to the period of amenorrhea, subjective symptoms were noted, 
in the main, during the period in which the values for chorionic gonadotropin were elevated. 


TABLE I. VALUES FOR CHORIONIC GONADOTROPIN, IN INTERNATIONAL UNITS: PaTIENT No. 4 


UNITS PER 24-HOUR 
DAY SPECIMEN OF URINE SERUM, UNITS PER C.C. 
19 pos. pos. 
22 4,340 17 
35 neg. pos. 
41 neg. neg. 
49 neg. neg. 
66 neg. cad 
73 pos. 
75 3,625 18 
83 8,471 30 
89 8,224 86 
97 46,046 100 
100 130,405 434 
102 30,761 41 
106 11,475 67 
112 17,150 107 
133 8,370 36 


Case 5.—Normal Pregnancy.—This patient was a 26-year-old primipara who had ex- 
perienced a spontaneous abortion at six weeks in October, 1949. The menstrual cycle was 
31 days. Menarche occurred at 13 years of age. The first day of the last normal menstrual 
period was Feb. 11, 1950. The patient was admitted for investigation in January, 1950. 
Results of routine qualitative tests for chorionic gonadotropin in the blood and urine at the 
prescribed times during the months of January and February were negative. On the twenty- 
seventh day of the regular thiety-one-day cycle, commencing February 11, positive results 
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of tests for chorionic gonadotropin in the blood and urine were obtained. Quantitative 
estimations of 2,052 I. U. of chorionic gonadotropin in a twenty-four-hour specimen of urine 
and 10 I. U. per cubic centimeter of serum were obtained. Pregnancy continued normally, 
with marked malaise, nausea and morning vomiting appearing coincidentally with the increase 
in values for gonadotropin. 


CASE 6.—Repeated Abortion Followed by Normal Pregnancy.— 


Pregnancy a.—This patient was a 23-year-old nullipara. The menstrual cycle was 28 
to 32 days, and the flow lasted 7 to 8 days. Menarche occurred at the age of 12 years. 
The mittelschmerz phenomenon was regular. The first day of the last normal menstrual 
period was Nov. 13, 1949. The patient was admitted for investigation on day 19 after the 
last normal menstrual period. At this time results of qualitative tests of both urine and 
serum for chorionic gonadotropin were negative. On day 23, tests of the serum only for 
chorionic gonadotropin gave positive results, and on day 25 tests of both urine and serum 
for the hormone gave positive results. Quantitative estimations of 1,214 I. U. of chorionic 
gonadotropin per twenty-four-hour specimen of urine and 14 I. U. per eubice centimeter of 
serum were obtained on day 28. On day 35 the urine contained 1,824 I. U. per twenty-four- 
hour specimen and the serum, 18 I, U. per cubic centimeter. On day 40 the result of a 
qualitative test was negative. Daily vaginal spotting of blood had commenced on day 23, 
coincident with the first positive result of a test for pregnancy, and bleeding continued from 
this time, to be terminated by heavy bleeding, passing of clots, and the occurrence of cramps 
on days 33, 34, and 35. This incident was considered to represent spontaneous abortion. 


Pregnancy b.—A normal menstrual period occurred on Jan. 17, 1950, twenty-eight days 
after the onset of the heavy bleeding noted above. Results of quantitative tests of blood 
and urine for chorionic gonadotropin on the twenty-fourth day of this cycle were negative. 
Menstruation followed on February 15, the twenty-eighth day of the cycle. Results of 
quantitative tests on days 24 and 26 of this cycle (March 11 and 13, respectively) were 
positive. Bleeding, however, commenced at the usual time. This flow was extremely heavy 
and in the light of the positive results of two previous tests, may well have represented 
another early abortion. 


Pregnancy c.—On April 10, twenty-five days later, qualitative tests of both urine and 
serum for chorionic gonadotropin were again carried out; results were strongly positive. 
Amenorrhea continued. On day 38, quantitative estimations of chorionic gonadotropin re- 
vealed the urine to contain 4,350 I. U. per twenty-four-hour specimen and the serum to con- 
tain 23 I. U. per cubic centimeter. On day 45, elevation of values for the hormone in both 
urine and serum was noted coincident with the first subjective complaint of morning sick- 
ness. Pregnancy continued uneventfully. 


CasE 7.—Abortion and Normal Pregnancy.—This patient was a 26-year-old primipara. 


Pregnancy a.—The menstrual cycle was from 28 to 30 days, and the flow usually lasted 
4 days. Menarche occurred at 14 years of age. The first day of the last normal menstrual 
period had been October 21, 1949. The patient was admitted for investigation on the twenty- 
first day of this cycle, at which time qualitative tests of the urine for chorionic gonadotropin 
gave negative results, whereas qualitative tests of the serum gave positive results. On day 
23 quanitative values were 371 I. U. of chorionic gonadotropin per twenty-four-hour specimen 
of urine and 31 I. U. per cubic centimeter of serum. On day 28 the excretion of the hormone 
in the urine was 2,437 I. U., and in the serum, 20 I. U. per cubic centimeter. On day 31 
bleeding by vagina commenced; the characteristics of a normal menstrual period were present. 
There followed two normal menstrual cycles during which results of tests were negative for 
four days premenstrually in each instance. 

Pregnancy b.—On February 28, twenty-four days after a normal menstrual period, 
results of qualitative tests for pregnancy of both urine and serum were positive. The patient 
was absent from examination until day 42, at which time a period of two weeks of amenorrhea 
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had elapsed. At this time qualitative tests of urine and serum for chorionic gonadotropin 
gave positive results. The subjective complaints followed closely the elevation of values for 
chorionic gonadotropin. 


CASE 8.—Repeated Abortion.—This patient was a 27-year-old primipara. 

Pregnancy a.—The menstrual cycle was 28 days, and the flow lasted 7 to 8 days. 
Menarche had occurred when the patient was 13 years old. The first day of the last normal 
menstrual period was Feb. 6, 1950. The patient was admitted for investigation on the 
twenty-third day of this cycle, at which time results of qualitative tests of both urine and 
blood for chorionic gonadotropin were positive. On March 7, on the twenty-ninth day of the 
cycle, bleeding of extreme degree commenced (twelve menstrual pads were required per 
twenty-four hour period). This persisted for four days, after which results of the qualitative 
test for pregnancy were negative. 

Pregnancy b.—On day 23 of the next cycle, chorionic gonadotropin was found to be 
present in the serum; on day 25 of this cycle, both urine and blood contained the hormone. 
Bleeding was delayed. On day 31 slight spotting by vagina only was noted. Bleeding 
increased by day 35, and continued for an additional six days. On day 38, a negative reac- 
tion to tests of the urine for chorionic gonadotropin was recorded. 

Pregnancy c.—On the twenty-third day of the next cycle, values for chorionic gonado- 
tropin in the urine were 4,544 I. U. per twenty-four-hour specimen and in the serum, 43 I. U. 
per cubic centimeter. Vaginal bleeding of moderate degree appeared on day 31 and per- 
sisted until day 38. However, on day 31 values for chorionic gonadotropin in the urine were 
3,135 I. U. per twenty-four-hour specimen, and in the serum, 26 I. U. per cubic centimeter. 
Quantitative tests were carried out as a check on the course of the pregnancy on days 40 and 
42, and results were positive. Values for chorionic gonadotropin on day 47 were 10,323 I. U. 
per twenty-four-hour specimen of urine and 76 I. U. per cubic centimeter of serum. Vaginal 
bleeding appeared on days 58 to 63. Results of quantitative tests at this time were negative. 
No clots or tissue were passed by vagina during this last bout of bleeding, nor was the flow 
exceptionally heavy. 


CasE 9.—Late Abortion.—This patient was a 27-year-old primipara. The menstrual 
eycle was 26 to 28 days. The flow lasted 4 to 5 days. Menarche had occurred when the 
patient was 12 years old. The first day of the last normal menstrual period had been Jan. 
30, 1950. The patient was admitted for investigation on the twenty-fourth day of this 
cycle. Results of qualitative tests of both blood and urine were negative at this time. 
Menstruation, which was expected on February 28, the twenty-eighth day of the cycle, 
was delayed to the thirty-fourth day, at which time a normal flow ensued (March 6). 
On March 28, the twenty-third day of the following cycle, results of qualitative tests of 
both urine and serum for pregnancy were positive (Table IT). On day 43 of this cycle 
the urine contained 1,403 I. U. of chorionic gonadotropin per twenty-four-hour specimen 
and the serum contained 18 I. U. per cubic centimeter. Pregnancy continued normally 
until day 67, at which time vaginal bleeding commenced, and the products of conception 
were passed on day 69. 


TABLE II. VALUES FOR CHORIONIC GONADOTROPIN, IN INTERNATIONAL UNITS: PATIENT No. 9 


UNITS PER 24-HOUR 

DAY SPECIMEN SERUM, UNITS PER C.C. 
23 pos. pos. 

43 1,403 18 

53 15,096 29 

60 10,044 26 

68 18,475 44 

69 Incomplete abortion 


Case 10.—Early Abortion.—The patient was a 28-year-old primipara who experienced 
early abortion. The menstrual cycle was 28 days, and the flow lasted 4 days. Menarche 
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had occurred when the patient was 11 years old. The first day of the last normal men- 
strual period was Oct. 22, 1949. The patient was admitted for investigation on day 19 
of this menstrual cycle, at which time results of qualitative tests of both blood and urine 
for the presence of chorionic gonadotropin were negative. On day 29 the urine contained 
19 I. U. of chorionic gonadotropin per twenty-four-hour specimer:. Menstruation followed 
on day 36. It was one week overdue but otherwise was not abnormal. After this episode 
a regular twenty-eight-day cycle was resumed. 


Case 11.-—Early Abortion—This patient was a 26-year-old primipara, who had ex- 
perienced a spontaneous abortion at seven weeks in June, 1949. The menstrual cycle was 
28 days; the flow lasted 4 to 5 days. Menarche occurred at 13 years of age. The first day 
of the last normal menstrual period was December 16, 1949. The patient was admitted 
for investigation on January 10, 1950, the twenty-fourth day of the cycle, at which time 
results of quantitative tests of both urine and serum for pregnancy were positive. On 
the twenty-seventh day of this cycle the concentration of chorionic gonadotropin in the 
urine was 2,367 I. U. per twenty-four-hour specimen, and in the serum, 23 I. U. per cubic 
centimeter. On the twenty-ninth day of the cycle, slight vaginal bleeding commenced 
and was fcllowed by an episode of abdominal crampy pain, passage of clots, and heavy 
vaginal bleeding extending over the next ten days. 


Case 12.—Late Abortion.—This patient was a 27-year-old multipara. The menstrual 
cycle was 26 to 28 days; the flow lasted 3 to 4 days. Menarche occurred at 12 years of 
age. The first day of the last normal menstrual period had been Oct. 12, 1949. The 
patient was admitted to investigation on the twenty-second day of this cycle. Results of 
qualitative tests on both the twenty-second and twenty-sixth days were negative. On 
day 30 results of qualitative tests of both blood and urine were positive. On the thirty- 
fourth day the content of chorionic gonadotropin in the urine was 131 I. U. per twenty- 
four-hour specimen; the serum contained 23 I. U. per cubic centimeter. On the forty-first 
day the content of chorionic gonadotropin in the urine was 2,548 I. U. per twenty-four- 
hour specimen, and in the serum, 18 I. U. per cubic centimeter. A negative result of a 
qualitative test was obtained on the fifty-first day, the patient having had what appeared 
to be a normal menstrual period on the thirty-fifth to the thirty-ninth days. 


CasE 13.-- Late Abortion.—This patient was a 23-year-old nullipara. The menstrual 
cycle was 28 days. The flow iasted 7 to 8 days. Menarche had occurred when the patient 
was 13 years old. The first day of the last normal menstrual period had been Oct. 6, 
1949. The patient was admitted for investigation on the thirty-first day of this cycle, 
actually three days overdue; and results of tests of the urine and serum for the presence 
of chorionic gonadotropin were positive. On the thirty-sixth day of this cycle, the urine 
contained 9,173 I. U. of chorionie gonadotropin per twenty-four-hour specimen and the 
serum, 21 I. U. per cubic centimeter. From day 35 to day 45 passage of blood and clots 
was followed by a heavy brownish vaginal discharge. This patient did not conceive 
again, as was predicted by repeated negative results of qualitative tests for chorionic 
gonadotropin premenstrually during the next five cycles. 


CasE 14.-—Nonconception.—This patient was a 29-year-old multipara. The menstrual 
cycle was 3] days. The flow lasted 4 to 5 days. Menarche occurred at 14 years of age. 
The first day of the last normal menstrual period had been Jan. 1i, 1950. This patient 
was admitted for investigation on the twenty-first day of this cycle. Results of quali- 
tative tests of the urine and serum for the presence of chorionic gonadotropin were nega- 
tive, and were negative again on the twenty-fourth and twenty-eighth days of the cycle. 
Menstruation followed as anticipated. Similar observations were made in the next four 
cycles. 


CasE 15.—Nonconception.—This patient was a 24-year-old primipara. The menstrual 
eyele was 28 days. The flow lasted 3 to 4 days. Menarche occurred at 12 years of age. 
The first day of the last normal menstrual period had been Jan. 17, 1950. The patient was 
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admitted for investigation on the twenty-fourth day of this cycle. At this time results 
of qualitative tests of both urine and serum for chorionic gonadotropin were negative. 
Menstruation followed as anticipated. This observation was repeated on three successive 
months. 


Case 16.—Nonconception.—This patient was a 28-year-old. multipara. The menstrual 
cycle was 28 days. The flow lasted 5 days. Menarche occurred at 13 years of age. The 
first day of the last normal menstrual period had been Feb. 20, 1950. The patient was 
admitted for investigation on the twenty-second day of the cycle. Results of qualitative 
tests of the urine and serum for pregnancy were negative on the twenty-second day, as 
they were also negative on the twenty-fifth day of the cycle. Menstruation followed as 
anticipated on day 28. A similar occurrence was recorded during the next cycle. 


CasE 17.—Nonconception.—This patient was a 24-year-old nullipara. The menstrual 
cycle was 28 days. The flow lasted 4 to 5 days. Menarche had occurred when the patient 
was 13 years old. The first day of the last normal menstrual period was Feb. 6, 1950. The 
patient was admitted for observation on the twenty-seventh day of this cycle, at which 
time qualitative tests of both urine and serum for the presence of chorionic gonadotropin 
gave negative results. Menstruation followed as anticipated on the twenty-eighth day. 
In the next cycle, qualitative tests of the urine and serum were carried out on the twenty- 
third and twenty-fifth days, respectively, and gave uniformly negative results. Men- 
struation followed as anticipated. 


Time of Appearance of Chorionic Gonadotropin 


The time of appearance of positive results of tests for the presence of 
human chorionic gonadotropin in the blood and urine of women after fertiliza- 
tion is noted in Tables III, IV, and V. The first day of the last normal men- 
strual period is considered as day zero in each case. Table III includes only 
those women among whom tests were begun within two weeks after the calculated 
date of ovulation. 


TaBLE III. TIME OF APPEARANCE OF POSITIVE RESULTS OF QUALITATIVE TESTS: 11 WOMEN 
ON WHOM TESTS WERE BEGUN WITHIN TWO WEEKS AFTER CALCULATED DATE 
OF OVULATION 


LENGTH OF NORMAL EARLIEST DAY+t OF POSITIVE REACTION 
CASE* CYCLE, DAYS URINE SERUM 
1 29-30-31 28 28 
2 28 23 23 
3 28 28 26 
4 26-28-30 19 19 
5 31 27 27 
6a 28-30-32 25 23 
6b 28-30-32 26 24 
6e 28-30-32 25 25 
7a 28-29-30 23 21 
7b 28-29-30 24 24 
8a 28 23 23 
8b 28 25 23 
8e 28 23 23 
9 26-27-28 23 23 
10 28 23 23 
11 28 24 24 


*a, b, and c indicate successive pregnancies in same subject. 
+Earliest day since first day of the last previous menstrual period. 


In this series of cases a variation in the duration of menstrual cycles from 
twenty-seven to thirty-one days was present. A frequency plot of these data is 
given in Table IV, from which it is seen that results of tests became positive 
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most frequently on the twenty-third day of the cycles. These data were cor- 
rected for the varying length of the cycles by replotting the values in terms of 
days before the onset of the expected menstrual period (Table V). It is to be 
noted that the most frequent time for the appearance of the hormone was the 
fifth day before the onset of the expected but missed period. 


TABLE IV. TIME OF APPEARANCE OF HUMAN CHORIONIC GONADOTROPIN WITHOUT CORRECTION 
FOR DURATION OF NORMAL MENSTRUAL CYCLE* 


DAYSt AFTER FIRST DAY OF LAST NORMAL MENSTRUAL PERIOD 
+ + - 
Urine - 
+ 
+ 
+ 
Serum + 
+ 


*Each patient is represented by +. 
+Day zero is considered to be the first day of the last normal menstrual period. 


TABLE V. TIME OF APPEARANCE OF HUMAN CHORIONIC GONADOTROPIN IN DAYS PRIOR TO THE 
EXPECTED BUT MISSED MENSTRUAL PERIOD* 


DAYS PRIOR TO EXPECTED BUT MISSED MENSTRUAL PERIOD 
Last —_— 10 9 8 7 6 5 4 3 2 1 0 |Expected men- 
menstru strual 
+ + 
Urine + + 
+ 
+ + 
+ 
Serum 
+ 


*Each patient is represented by +. 


Quantitative Estimations of Chorionic Gonadotropin During 
Early Normal Pregnancy 


The pregnancies of 6 of the 17 women were entirely normal, and were fol- 
lowed by repeated serial chorionic gonadotropin assays of urine and serum. 
The data of these assays are shown in Figs. 1, 2, 3, and 4. In both blood and 
urine the amount of hormone remains at a fairly constant level between the 
twenty-fourth and fortieth days, after which a marked elevation occurs. The 
elevation of titer of human chorionic gonadotropin in both blood and urine was 
noted to occur with marked consistency between day 40 and day 90. After the 
ninetieth day, the content of hormone remains again at a constant but slightly 
higher level than in the pre-elevation phase. In terms of absolute units, the 
pre-elevation plateau tends to remain within a range of 1,000 to 5,000 I. U. per 
twenty-four-hour specimen of urine and a range of 10 to 50 I. U. per eubic 
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centimeter of serum. The postelevation plateau after day 90 tends to remain 
between 2,000 and 15,000 I. U. per twenty-four-hour specimen of urine and 
10 and 100 I. U. per cubic centimeter of serum. These values were maintained 
to day 120, at which time the study was terminated. 


Urine chorionic gonadotropin in individual cases 


450,000 + I 
400,000 
CasceIl 
Caseel 
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Case VI 


fZaternational units per hours urine 


50,000 


16 24 40 4 5% 64 60 104 112 120 
Days from first day of last normal menstrual period 


Fig. 1.—Excretion of chorionic gonadotropin in the urine of 6 normally pregnant women. 


Qualitative Estimations in Abnormal Pregnancies 


In 12 instances positive results of qualitative tests for pregnancy preceded 
bouts of vaginal bleeding, all but 1 of which were distinguished clinically 
(see below) from normal menstrual periods, and all of which were then fol- 
lowed by negative results of biologic tests for pregnancy. 

In the absence of confirmatory microscopic evidence in all cases, it be- 
comes necessary to evaluate these cases in detail, since the only actual evi- 
dence of pregnancy consisted of positive results of biologic tests. Two eases 
(No, 4 [pregnancy a] and No. 9) require no further discussion, because preg- 
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nancy was confirmed by microscopic examination of aborted tissue. The pa- 
tients in Cases 6 (pregnancy a), 11, and 13 exhibited bouts of abnormal vaginal 
bleeding of ten and twelve days’ duration, respectively, associated with lower 
abdominal cramplike pain and the passage of clotted blood by vagina. In 
Cases 6 (pregnancy b) and 8 (pregnancy a) the patients displayed menor- 
rhagia only. The clinical course of these patients is considered suggestive of 
abortion. In pregnancies b and ¢ of Case 8 and in Cases 10 and 12 delay in 
vaginal bleeding of seven, eight, twenty-one, and twenty-eight days, respec- 
tively, was recorded. In the foregoing group of patients there was no clinical 
evidence of a pregnancy terminated by abortion, other than positive results 
of biologic tests for pregnancy and a degree of amenorrhea. In Case 7 only 
was there no abnormality in either time or quality of the menstrual flow. 
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Fig. 2.—The concentration of chorionic gonadotropin in the serum of 6 normally pregnant women. 


With inclusion of the biologically confirmed but clinically unconfirmed 
instances of abortion, the abortion rate in this series is seen to be high. It is, 
- however, realized that difficulties exist as to false positive results of biologic 
tests for pregnancy” '® *> 18 1% 22 and that inclusion of all these instances. in 
the category of ‘‘abortion’’ might be erroneous. However, even if those in- 
stances of abortion not well supported clinically were eliminated from this 
series, the proved abortion rate would still be high. 


Two cases were of particular interest in that the assay values obtained 
afforded information valuable in interpreting the clinical course of each pa- 
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tient. In Case 4, in which abortion was immediately followed by a continuing 
pregnancy, the assay values allowed, first, proper interpretation of the amenor- 
rhea which followed the abortion and, second, a fixation with some degree of 
certainty of day zero in the second pregnancy. By relating the day of maxi- 
mal excretion (day 100) of chorionic gonadotropin to the known day of maxi- 
mal excretion (day 70) in normal cases it is seen that conception must have 


Urinary chorionic gonadot ropin 


International units per 24 hours urine 


Days from first day of last normal menstrual period 


Fig. 3.—Range of all values for the excretion of chorionic gonadotropin in the urine during 
early pregnancy. 


taken place between day 40 and day 50, as listed in Table I. Thus, by sub- 
tracting 70 from 100, day zero is found to be day 30 in this case. In Case 9, 
in which abortion occurred on day 69, the assay levels had failed to follow a 
normal course for ten days prior to this episode. The failure of elevation of 
quantitative excretion of chorionic gonadotropin from day 40 to day 69 ap- 
peared suggestive of an abnormal pregnancy (Table IT). 
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The time of appearance of human chorionic gonadotropin in the serum 
and urine of pregnant women is, with greatest frequency, five days prior to 
the expected start of menstruation. 

Not previously recognized is the plateau of excretion values of human 
chorionic gonadotropin in urine (Fig. 3) and serum (Fig. 4) seen between days 
24 and 40. This plateau lies between 1,000 and 5,000 I. U. per twenty-four- 
hour specimen of urine and in blood serum between 10 and 50 I. U. per cubic 
centimeter of serum. 


Between days 40 and 90 a consistent elevation of excretion of human 
chorionic gonadotropin was observed. The maximal excretion occurred at 
approximately day 70. By day 90 levels had decreased to a relatively steady 
state. The postelevation values for chorionic gonadotropin in the urine ranged 
from 2,000 to 15,000 I. U. per twenty-four-hour specimen of urine, and values 
for chorionic gonadotropin in the serum ranged from 10 to 100 I. U. per eubic 
centimeter of serum. 
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Fig. 4.—Range of the concentration of chorionic gonadotropin in the serum of patients during 
early pregnancy. 


Browne and Venning® reported the period of elevated chorionic gonado- 
tropin to extend to 120 days after the first day of the last normal menstrual 
period. Evans, Kohls and Wonder,*® however, recorded a decrease in the titer 
of chorionic gonadotropin coincident with that here reported. 
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The present study is the first, to the authors’ knowledge, to record in 
absolute values the normal values for chorionic gonadotropin in both the serum 
and urine of women in early pregnancy. The establishment of normal values 
in serum and urine has been shown to be of value in the prediction of abortion 
and establishment of the duration of pregnancy. The earlier diagnosis of the 
presence of chorionic gonadotropin in both blood and urine after fertilization 
is felt to be of significance as an aid to the early institution of therapy in 
eases of habitual abortion. The coincidence of nausea and malaise with the 
period of elevated values for chorionic gonadotropin in early pregnaney was 
noted in all otherwise uneventful instances of pregnancy in this series. The 
relationship of nausea and malaise to the period of elevated excretion of 
human chorionic gonadotropin is, however, problematic. 


Summary and Conclusions 


Biologie confirmation of pregnancy has been made in this series, with 
greatest frequency, five days prior to the first expected menstrual period after 
fertilization. By serial assay of chorionic gonadotropin, a plateau of values 
of 1,000 to 5,000 I. U. per twenty-four-hour specimen of urine and 10 to 50 
I. U. per eubie centimeter of blood serum was established between day 24 
and day 40 after the first day of the last normal menstrual period. Between 
day 40 and day 90 an elevation of values for excretion is noted, with the peak 
excretion occurring at day 70 in both urine and blood serum. After day 90, 
values for chorionic gonadotropin in the urine ranged between 2,000 and 
15,000 I. U. per twenty-four-hour specimen ; between 10 and 100 I. U. per eubie 
centimeter of serum. The establishment of normal values in early pregnancy 
has been of aid in the prediction of abortion and the fixation of the duration 
of pregnancy. In this study the rate of early abortion was high. 
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BETA-GLUCURONIDASE ACTIVITY IN HUMAN FEMALE 
GENITAL CANCER* 


A. Lortncz, M.D., J. Noveuui, A.B., L. S. McGooean, M.D., anp 
L. D. M.D., OmanHa, NEB. 
(From the Department of Obstetrics and Gynecology, University of Nebraska and the De- 


partment of Obstetrics and Gynecology, University of Chicago, and the Chicago Lying-in 
Hospital) 


NE of the important chemical reactions in the body involves the joining to- 
gether of glucuronic acid with toxic products containing a free hydroxy] 
group. Although many substances are conjugated in this manner, of particular 
interest to our specialty are estriol,’ diethylstilbestrol,? and pregnandiol.* It 
has been shown that such glucuronides are hydrolyzed in vitro by an enzyme, 
glucuronidase, which is present in animal tissues. The kinetics of this enzyme 
can be identified on a biosynthetically prepared phenolphthalein glucuronide. 

In previous studies the activity of the enzyme, B-glucuronidase, was deter- 
mined in homogenates of benign and malignant tissues of the human female 
genitals, and in the vaginal secretions from women with and without genital 
eancer.* *° A summation of our reported work may be stated as follows: 
Homogenates of viable cancer tissue of the cervix, vagina, and vulva were found 
to possess an increased activity of enzyme when compared with benign counter- 
parts. On the other hand, no differences could be found between the activities 
in homogenates of benign and malignant endometria. The vaginal secretions 
from women without clinical, cytologic, or histologic evidence of cancer were 
found to exceed 300 units of activity in 20 per cent of the cases studied, whereas 
the secretions from women with untreated cervical cancer exceeded 300 units 
of activity in all of the patients examined. On the basis of these findings it 
was proposed that assays of vaginal secretion might eliminate 80 per cent of the 
cytological examinations used in screening for cervical cancer while assays of 
tissue could be employed on suspicious lesions of the lower genital tract and 
eliminate many costly histologic preparations. 

Subsequently, an inquiry was made into some of the factors affecting the 
activity of enzyme.’ It was observed that fresh venous blood would inhibit 
enzyme activity in vaginal secretions and tissue homogenates in vitro. Follow- 
ing irradiation treatment enzyme activity was observed to decrease in the 
vaginal secretions and in the tissues in vivo. Bacteria isolated from the vagina 
and cervix of women with and without cervical cancer were observed to liberate 
enzyme activity. It was suggested that the activity of enzyme in vaginal secre- 
tions was due to bacterial action and to epithelial debris and leucocytes in 


*Supported by funds from the institutional grant of the American Cancer Society at 
the University of Nebraska and the University of Chicago. 
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women without cancer, and, to cancer cells in addition, in women with cervical 
carcinoma.* The present study is concerned with findings related to previous 
observations. 

Material and Method 


The patients studied were obtained from the obstetric and gynecologic 
services of the hospital. The method of assay for B-glucuronidase activity has 
been previously described. During the course of the study it was decided to 
assay vaginal secretions not only by the method employed by us, but by a method 
— proposed by Fishman and associates’? for the purpose of comparison of 
results. 

Water content was determined by weighing, drying for 36 hours at 115° C., 
and by reweighing until a constant weight was obtained. In addition, water 
content was determined with the Karl-Fischer reaction. The details of this 
method are reported elsewhere.2 Nitrogen was measured on the supernatant 
and precipitate of the centrifuged tissue homogenate by Kjeldahl microanalysis. 
Sodium and potassium were determined on a flame photometer. 

Vaginal Secretions.—Studies were concerned with the liberation of enzyme 
by colonies of bacteria isolated from the vagina and cervix.” }* It was found 
that enzyme was liberated by all colonies grown in media containing menthol 
glucuronide. Furthermore, a close correlation was established between the 
liberation of enzyme and the initial growth phase of bacteria. It was concluded 
that bacteria are responsible for part of the activity found in the vaginal secre- 
tions, probably for some of the activity found in the supernatant fluid following 
ecntrifugation of a suspension of vaginal secretion in Tyrode’s solution. 


TABLE I. COMPARISON OF METHODS OF INACTIVATION* 


A B 
80 100 
80 115 
380 465 
200 290 
115 190 
290 325 
50 160 
360 380 
115 160 
115 173 


*Figures express units of activity. Method A consisted of inactivation with trichloracetic 
acid. Method B consisted of inactivation by placing tubes in boiling water for two minutes. 
The higher readings obtained with Method B are due to the fact that the precipitated protein 
rs cay A carries some phenolphthalein with it and thus diminishes the intensity of the 

nal color. 


It became necessary to establish whether the cellular element of secretions 
contributed to enzyme activity. In respect to this point it was shown that 
suspensions of vaginal secretion diluted 30 times with water exhibited more 
activity of enzyme than the clear supernatant fluid following centrifugation.® 
In order to measure any enzyme retained within cellular debris, the following 
experiment was devised: Vaginal secretion was collected from a 37-year-old 
patient with Group III carcinoma of the cervix. Cytological examination of the 
secretions showed cancer cells, epithelial cells, and leucocytes. One-tenth ml. 
of secretion suspended in 3 ml. of water assayed 410 units of activity. Approxi- 
mately 1.5 ml. of undiluted secretion were then introduced into a thin glass tube 
which had been closed at one end. This was centrifuged for 30 minutes at 2,500 


4 ,2dditional information on this subject see Kerr, Campbell, and Levvy® and Benard 
and Odell. 
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r.p.m. It was then frozen for 38 hours, thawed, and refrozen for the purpose of 
bursting the cell membranes. While the contents of the tube were frozen, the 
glass was carefully broken, and the frozen stick of secretion cut into three sec- 
tions: a clear supernatant portion, and two fractions of the cellular component. 
Each was weighed and diluted 30 times (by weight) with water. Assays of these 
fractions were: supernatant 325 units, cellular debris 2,120 and 2,700 units (as 
compared with 410 units in the unfrozen suspension of cells.) The experiment 
illustrates that considerable enzyme is retained within the cells of the vaginal 
secretions. It has been concluded, that, in addition to bacteria, the cellular 
debris contributes activity to the vaginal secretions, following the destruction 
of cell membranes. 


EFFECT OF IRRADIATION ON @ GLUCURONIDASE IN VAGINAL SECRETION 


43500 4-4240 
2000/4 
4 
3 2 3 
1500+ ® 
i n 4 
@ 6 7 


6 7 8 9 10 
MONTHS FOLLOWING IRRADIATION 
Fig. 1.—Numbers identify patients; circled—deceased; uncircled—living. 


Fishman and collaborators’® claim that the incidence of false positive reac- 
tions, based on our criteria of 300 units, approaches 35 per cent* in women 
without clinical or cytologic evidence of cervical cancer, instead of 20 per centt 
as originally reported by us.° It is of interest that Fishman’s group inactivated 
the enzyme by immersion in boiling water, instead of by deproteinizing with 
trichloracetiec acid, a method employed by us. It has been observed that assays 
conducted by the two methods on the same specimens of vaginal secretion give 
consistently higher results by heat inactivation (Table I). A theoretical correc- 
tion of Fishman’s figures, based on the observation that 41 of their cases assayed 
between 300 and 400 units, indicates that the incidence of false positive reac- 
tions, according to our criteria of 300 units, was 26 per cent (173 - 41/500 = 
26 per cent), a figure sufficiently close to our figure of 20 per cent. Fishman’s 
report must therefore be considered confirmatory. In addition, we have ob- 
served that further dilution of enzyme with distilled water may alter activity. 
As a result, vaginal secretion dilution has been standardized with water at 30 
times by volume (or weight), and tissue assays at 100 times by weight. It would 


*Based on 500 cases. 
+Based on 627 cases. 
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B-GLUCURONIDASE ACTIVITY IN BENIGN 


AND MALIGNANT TISSUES 
TISSUE 


VULVA 


© ® 

® @ 


OVARY 


0 50 100 300 500 1,000 3,000 10,000 30,000 (TOTAL) 
UNITS OF ACTIVITY 


Fig. 2.—Number identifies total cases studied. Uncircled numbers indicate benign tissues. 
Circled numbers indicate malignant tissues. 
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Fig. 3. 


seem more desirable for investigators employing different methods to set up their 
own criteria for a positive test. Our resident staff, using immunologic pipettes, 
have been able to collect sufficient vaginal secretion for assay from 90 per cent 
of over 1,100 women screened for cancer. In the other 10 per cent secretions 
may be collected for assay with a bulb syringe, weighed, and diluted 30 times by 
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weight with water,* or the patient may be resereened at a later date. It is 
important to interdict douches for 48 hours® (not 24 hours’®) previous to visiting 
the elinie. 

The effect of irradiation on the activity of enzyme in the vaginal secretions 
is illustrated in Fig. 1. The results indicate a decrease in activity following 
treatment. It will be noted, however, that the decrease observed in the activity 
in vaginal secretions is less consistent than the decrease observed in tissues 
(Fig. 4). In many women it is difficult to obtain sufficient vaginal secretion 
for assay after irradiation treatment. 


EFFECT OF IRRADIATION ON 6 GLUCURONIDASE IN TISSUE 
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Fig. 4.—Number identifies individual patients; circled—deceased; uncircled—living. Patient 4 
(circled) died with a histologically proved vaginal recurrence of cancer. 


Tissue.—Fig. 2 illustrates the pattern of enzyme activity in homogenates 
of the benign and malignant tissues of the female genitals. Activity is sig- 
nificantly altered in malignant vulva, vagina, and cervix. In endometrium and 
ovary, however, enzyme activity in malignant tissues is within the range ob- 
served for benign tissues of those organs. It is of interest that the activity in 
benign and malignant endometrium is more than in other gynecologic tissues, 
and, in fact, is one of the highest observed in the body. During pregnancy, the 
activity in nonmalignant cervix is increased. This increase persists after 
delivery, having been found up to 6 weeks post partum. Activities of 1,000 to 
22,000 units have been observed in human decidua under 12 weeks of gestation; 
on the other hand, in the period from 12 to 38 weeks, decidua usually assays 
under 1,000 units. High tissue assays have occurred in the histologically benign 
nonpregnant cervix, vagina, and vulva. In some instances the increased activity 
was associated with acute infection of these tissues but in other eases no satis- 
factory histological explanation was found. Cervical polyps and granulation 
tissue uniformly contained a high activity of enzyme. 

It was observed that an increased activity of enzyme was present in ho- 
mogenates of the more cellular tissues (endometrium and cervical cancer) as 


*A more cumbersome method, 


= 
4 
: 
; 
is 
a 
q 
: 


532 LORINCZ ET AL. Am. J. Obst. & Gynec. 
March, 1951 


eompared with the less cellular benign cervix, vagina, and vulva. Since an 
index of the degree of cellularity of a tissue can be obtained from its nitrogen 
content, enzyme activity was compared in the benign and malignant cervix with 
the nitrogen/100 Gm. of tissue in the homogenate. This is illustrated graphically 
in Fig. 3. It will be noted that the increase in activity in malignant cervix as 
compared with benign cervix is independent of nitrogen/100 Gm. of tissue; 
viz. cellularity. Similarly, when the activities in tissues are expressed as units/ 
Gm. of dry weight (Table II), a difference exists in activity between benign 
and malignant cervix, but not between benign and malignant endometrium. It 
is concluded, therefore, that the increase in activity observed in certain malig- 
nant tissues (cervix, vagina, and vulva), is independent of cellularity and 
water content; that the metabolism in these tissues is actually altered with 
respect to this enzyme. 


TABLE II. ACTIVITIES EXPRESSED AS WET AND Dry WEIGHT 


WATER ACTIVITYt 
(ENTIFICATION DIAGNOSIS WET | DRY 
Endometriwm.— 
456709 Benign 85.0 86 0 4640 30,420 
484875 Cancer 79.0 80.2 2820 13,850 
314364 Benign 91.0 88.0 2220 24,650 
489351 Benign 87.3 82.6 5000 39,350 
492212 Cancer 88.6 81.4 5820 51,200 
486367 Benign 92.6 86.0 2500 33,750 
489067 Benign 92.0 87.5 2871 35,900 
Cervic.— 
486927 Cancer 83.0 81.4 2530 14,900 
491240 Cancer 81.3 83.4 1167 7,030 
489083 Benign 84.3 80.7 116 601 
482652 Benign 79.0 77.7 120 538 
489080 Cancer 83.5 78.0 1451 6,595 
98967 Benign 76.6 77.6 82 365 
490402 Cancer 79.2 78.1 429 2,062 


*Per cent water measured by Karl-Fischer (KF) reaction titrametically and by drying 
(Dry) at 115° for 24 hours, weighing and reweighing until constant. 


tActivity expressed as gammas of phenolphthalein per gram of tissue per hour of incu- 
bation. Dry weight calculated on the basis of KF reaction. 


The water content (as determined by two methods), sodium, potassium, 
nitrogen, and enzyme activity in three gynecologic tissues is listed in Table ITI. 
It will be noted that the amount of water in tissue parallels the electrolyte con- 
tent but is inversely related to the nitrogen (protein) in the tissue. 

Following irradiation a consistent decrease in activity of enzyme was ob- 
served in cervical tissue (Fig. 4). This response to irradiation correlate] in 


TABLE III. CHEMISTRY OF GYNECOLOGIC TISSUE* 


Jo WATER GLUC. ACT. 

TISSUE KF | D NA K N pa 

Endometrium 86.7 84.8 308.3 216.8 1.5629 4128 32,111 
(22) 

Cervix 80.8 80.08 284.5 142.9 2.2760 1064 7,131 
(11) 

Ovary 79.0 81.4 208.0 148.0 2.4050 506 2,417 
(10) 


*Figures express mathematical mean. Number in parentheses indicates cases studied. 
KF, water determined by Karl-Fischer reaction. D, water determined by drying in oven. 
Gluc. Act., activity of enzyme expressed as gammas of phenolphthalein liberated per gram of 
tissue per hour of incubation, W, per gram wet tissue, D, per gram dry weight as based on 
KF reaction. Na and K expressed as milligrams per gram wet tissue. N expressed as grams 
per 100 Gm. wet tissue. Both malignant and benign tissues were studied. 
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one patient with the clinical progress of the cervical] lesion (Fig. 4, 4*). In 
this case, an increased activity of enzyme was found in excised cervical tissue 
which was histologically malignant. Furthermore, increased activity of enzyme 
was observed on several occasions in other patients returning to the clinie with 
vaginal or cervical recurrence of cancer. The use of B-glucuronidase assays 
on tissues following irradiation seems to offer considerable promise as a means 
of follow-up. 
Case Reports 


To illustrate the application of the method the following cases are reported 
in detail. 


CasE 1.—An early squamous carcinoma of the vulva. E. Z., No. 452886, aged 56 years, 
gravida iv, para v, was admitted to the clinic on Oct. 15, 1948, with complaints of burning and 
itching of the vulva and vagina. Examination disclosed leucoplakia of the vulva. Although 
some symptomatic improvement occurred on a regime of vitamins and stilbestrol, on May 31, 


Fig. 5.—Photomicrograph of vulva reduced from a magnification of 22. The section 
shows a slightly elevated area in which the epithelial changes are characteristic of an early 
squamous-cell carcinoma, The epithelium in some areas is irregularly thickened, the normal 
stratification of cells is lost, and there is considerable anaplasia. Mitotic figures and a few 
epithelial pearls are present. Beta-glucuronidase activity in this tissue was 2,570 units. 


1949, 7 months later, a 5 mm. papilloma was discovered on the left labia majora. This was 
excised and carefully divided in half with a razor blade. Microscopic examination of one 
half disclosed an intraepithelial carcinoma of the vulva. Assay for B-glucuronidase activity 
on the other half of tissue was 2,570 units (Fig. 5). On Aug. 8, 1949, a radical vulvectomy 
was performed. Microscopic examination of the excised tissues showed no evidence of cancer. 
When last examined on April 24, 1950, there was no evidence of recurrence. 


*Other deceased patients portrayed in Fig. 4 died without a cervical recurrence of cancer. 
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Case 2.—Adnocarcinoma of the endocervix, the effect of irradiation. P. L., No. 467324, 
aged 37 years, para ii, gravida iv, was admitted to the clinic on Jan. 6, 1950, with complaints 
of irregular menses of a year’s duration and a recent history of bleeding following inter- 
course. Examination disclosed a large, fungating lesion involving the cervix and endocervix 
with induration in the left parametrium. A biopsy of the cervical lesion revealed an adeno- 
carcinoma of the endocervix. The patient received a total of 8,110 mg. hr. of radium in 
divided doses, Jan. 10, Jan. 31, and Feb. 7, 1950. In addition, a total of 3,200 r of deep 
x-ray therapy was given over a 6-week period to the parametria. Cervical biopsies were 
examined histologically and assayed for enzyme activity after each application of radium. 
On June 13, 1950, a bilateral salpingo-oophorectomy and pelvic lymphadenectomy (Taussig) 
were performed. Histological examination of the excised tissues showed adenocarcinoma in 
lymph nodes removed from both the right and left sides. The enzymatic findings are listed; 
and, in addition, photomicrographs of histologic changes are portrayed in Fig. 6. 


DATE SECRETION TISSUE* TREATMENT 
Jan. 6, 1950 1,235 
Jan. 10, 1950 940 5,043 4,680 mg. hr. radium 
Jan. 31, 1950 451 1,750 mg. hr, 
Feb. 1, 1950 410 
Feb. 8, 1950 290 240 1,680 mg. hr. 
June 13, 1950 160 Lymphadenectomy 


CASE 3.—Recurrence of cervical cancer with lymph node invasion 5 years after irradiation 
treatment. S. K., No. 481713, aged 50 years, para 0, gravida 0, was admitted to the clinic 
on Noy. 11, 1949, with complaints of right lower quadrant pain and vaginal bleeding of one 
month’s duration. A subtotal hysterectomy had been performed in 1935. Inquiry revealed 
a history of cervical cancer treated with radium in 1945. Information acquired from another 
hospital disclosed that previous irradiation in 1945 totaled 7,000 mg. hr. of radium in two 
doses one week apart and 32 deep x-ray treatments to four pelvic portals. In addition, 1,000 
mg. hr. of radium had been applied on Oct. 31, 1949, for recurrent squamous carcinoma of 
the cervix. Examination disclosed a firm cervix with postirradiational changes. The para- 
metria were free. A biopsy of the cervix revealed a squamous-cell carcinoma of the cervix 
histologically more similar to an early cancer than to a long-established lesion. A second 
biopsy of the cervix on Feb. 10, 1949, revealed a squamous-cell carcinoma of the cervix and 
was malignant beyond doubt. Enzyme assays of vaginal secretions were consistently above 
300 units. On March 14, 1950, an excision of the cervical stump, bilateral salpingo-oophorec- 
tomy, lymphadenectomy, colostomy, and excision of the rectum were performed. Histological 
examination of the excised tissues disclosed squamous carcinoma of the cervix involving all 
the remaining cervical tissue and extending to the vagina, as well as metasteses in multiple 
lymph nodes. The enzymatic findingst in the secretions and in the tissues are listed; and, 
in addition, photomicrographs are portrayed in Fig. 7. 


DATE SECRETION TISSUE} TREATMENT 
Nov. 30, 1949 500 
Dec. 19, 1949 325 
Dec. 20, 1949 2,866 
Dec. 30, 1949 590 
can. 6, 1950 1,135 
Feb. 10, 1950 380 1,550 
March 4, 1950 2,748 Radical resection 
2,222 
3,015§ 
2,278|| 


* Assays on cervical tissue. 

Figures represent units of activity of enzyme. 

tIncludes assays on cervical tissue except for right lymph nodes, and left lymph node. 
The activities of enzyme in lymph nodes removed from other patients in whom there was no 
histologic evidence of cancer ranged from 285 to 1180 units. 


§Right lymph nodes. 
lymplk node. 
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Fig. 6.—A, Biopsy of endocervix reduced from a magnification of 150. Endocervical 
glands showing irregular proliferation and merging into large irregular cells with irregularly 
shaped nuclei characteristic of malignant tissue. The diagnosis is adenocarcinoma of the 
endocervix. Beta-glucuronidase activity in this tissue was 1,235 units 

B, Biopsy of cervix reduced from a magnification of 130. Tissue showing large masses 
of carcinoma cells that have become vacuolated and degenerated as a result of radiation 
therapy. Beta-glucuronidase activity in this tissue was 240 units. 
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Fig. 7.—A, Biopsy of cervix reduced from a magnification of 510. Squamous epithelium 
showing hyperchromatic nuclei with variation in nuclear size and some mitoses. The appearance 
is more similar to an early carcinoma than to one that is of long standing and that has been 
treated. Beta-glucuronidase activity in this tissue was 2,866 units. 

B, Biopsy of cervix reduced from a magnification of 510. Pattern of cells is characteristic 
of a squamous-cell carcinoma noninvasive in this region. Beta-glucuronidase activity in 
this tissue was 1,550 units. , 

C, Section of excised cervix reduced from a magnification of 140. Section shows an 
invasive squamous-cell carcinoma of the spindle-cell type. Beta-glucuronidase activity in this 
tissue was 2,748 units. 

D, Section of excised lymph node reduced from a magnification of 55. Lymph node 
—€ by squamous-cell carcinoma. Beta-glucuronidase activity in this tissue was 3,015 
units. 
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Fig. 7, C and D. (For legend, see opposite page.) 


Precautions.—Because several factors will influence activity of enzyme the 
following precautions are reiterated.* 1. After irradiation treatment the activi- 
ties in vaginal secretion and cancer tissue may be depressed. Obviously assays 
are not to be regarded as significant for sereening. 2. The addition of as little 
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as two drops of fresh venous blood to 1 ml. of secretion in vitro will inhibit 
activity as much as 50 per cent,’ so secretions contaminated with fresh blood 
are of little value for screening. In such eases it is more satisfactory to assay 
any visible lesion. The activity in tissue homogenates is also influenced by 
blood.’ 3. Lubricants and douching are to be avoided. 4. The method described 
is no better than a diagnostic adjunct as used on either secretion or on tissue; 
in the final analysis, diagnosis depends upon the histological examination of 
excised tissue. 


Summary 

The activity of the enzyme B-glucuronidase in the vaginal secretions is 
attributed to bacterial action and cellular debris in patients without cancer, and 
to cancer cells, in addition, in women with cervical carcinoma. The pattern of 
enzyme activity in gynecologic tissues shows a significant difference between 
benign and malignant vulva, vagina, and cervix but no difference between benign 
and malignant endometrium or ovary. The differences observed between activi- 
ties in various gynecologic tissues are independent of ecllularity (nitrogen) 
and water content. Irradiation leads to a decrease in activity of enzyme in 
vaginal secretions and in tissues, more consistently in the latter. Lymph nodes 
invaded by cancer contain an increased activity of enzyme. 
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FERTILITY IN THE ETIOLOGY OF ENDOMETRIOSIS 
Wiuuiam V. Cavanacu, M.D., New York, N. Y. 


(From the Sloane Hospital for Women and the Department of Obstetrics and Gynecology, 
College of Physicians and Surgeons, Columbia University) 


HE great frequency with which endometriosis is encountered in laparotomies 

performed on private patients has been emphasized by Meigs‘ in a series of 
publications. In an analysis of a series of 400 laparotomies from his private 
practice and 400 from a ward service, he reported an incidence of 28 per cent and 
5.8 per cent, respectively. On the basis of the private patients only further 
analysis showed that the patients with endometriosis married at a later age, had 
a high incidence of sterility, if fertile at all, gave birth to fewer children, and 
used more contraceptives than those without endometriosis. 

From this evidence Meigs developed the theory that the great frequency 
of endometriosis in the private patient is due to late marriage, or to too infre- 
quent, and late childbearing. Because of modern economic pressure, according 
to his views, these patients had postponed the raising of children, and therefore 
economic difficulties are ultimately responsible for the rise in frequency of 
endometriosis. 

This concept based on the observation that endometriosis is a disease of the 
well-to-do has awakened some controversy and gained some support. The asso- 
ciation of sterility with endometriosis is not a new observation, however, for it 
has been repeatedly reported in the analysis of case histories of this lesion.*-*° 
What has not been fully established is whether the lack of pregnancies is a cause 
or an effect, nor have Meigs’ observations of the predilection of the disease for 
the private patient been fully corroborated. 

An analysis of the fertility patterns in a series of ward patients, comparable 
to that which Meigs carried out for his private patients, has never been reported. 
Furthermore, a comparison of a series of ward patients with a similar one of 
private patients seems essential in determining what role, if any, economics and 
childbearing plays in the growth of these ectopic endometrial lesions. With this 
objective, cases of endometriosis treated at the Sloane Hospital were reviewed 
and analyzed. 

Material 


The series to be reported here include all histologically proved cases of 
endometriosis operated upon at the Sloane Hospital during the eighteen-year 
period from 1932-1949. Those cases in which the diagnosis was made simply on 
the basis of gross examination at the operating table, and which were either 
not excised or overlooked in the laboratory have been excluded. In the re- 
examination of all the slides, an additional small number were discarded be- 
cause of equivocal interpretation. With these exclusions, a total of 646 cases 
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of external endometriosis were used for this study. It is not necessary to elab- 
orate further on definition, except to say that cases of internal endometriosis 
or adenomyosis are not ineluded. 

The gross and microscopic pathology of external endometriosis is well 
known and needs no further comment. The extent and type of lesion encoun- 
tered in these 646 cases are of some interest. In 82 per cent of the total series, 
either one or both ovaries were replaced by grossly palpable hemorrhagic 
endometrioma with or without further dissemination to the other usual pelvic 
sites. The remaining 18 per cent were the less fully developed type of lesion 
of scattered hemorrhagic spots in or on the ovary and other pelvic organs. 
Undoubtedly, as mentioned above, some cases represented by these small iso- 
lated bluish-black spots in the dependent portions of the pelvis were overlooked 
in both private and ward patients. The same group of surgeons were responsi- 
ble ad both private and ward cases, so that the two groups are pathologically 
similar. 


Age Incidence 


A slight difference of opinion as to the precise age at which it is most com- 
monly found is shown by the reports coming from different areas in the United 
States. Sampson® did not specifically state the average age of his patients, but 
reported that only 16 per cent were under 30 years of age. Sutton,'' however, 
reporting on a large series of cases treated in Sampson’s department in Albany 
between 1931 and 1940 found the average age to be 35. Corner and associates,’ 
from Boston, in 880 eases, found it to be 34 years of age. Sanders'® from the 
South in a review of endometriosis from a private surgical service reported 38 
years. Counseller and Sluder’ from the Mayo Clinie in a series of 754 cases oc- 
curring between 1938 and 1941, found 58 per cent of the patients over 40 years of 
age. Two reports from California, one by Fallos and Roseblum’* of 260 private 
patients, and one by DeSanto and McBirmie’’ showed the average age to be be- 
tween 35 and 40, and 37.3 years, respectively. 

The 646 cases here reported give about the same age incidence as those 
noted above. Half the patients were over 37.9 years, and half under this age. 
Three hundred sixty-nine, or 57 per cent, were private patients with a median 
age of 37.5 years. Two hundred seventy-seven, or 43 per cent, were ward pa- 
tients with a median age of 38.3 years. 

When analyzed by specific age periods, it was found that the peak was 
reached between the ages of 40 and 44. One-fourth (25.5 per cent) occurred 
during this age period. Less than 5 per cent (4.6) were under 25, and 17 per 
cent were under 30 years of age, which compares with Sampson’s® 16 per cent 
reported 30 years ago (Fig. 1). 


General Incidence 


The relative agreement as to age of occurrence the country over is re- 
placed by a wide divergence of figures when actual frequency of the disease 
is examined. Sampson,° in his first paper published in 1921, said the lesion 
probably oceurs “in nearly 10 per cent of women of these age limits who re- 
quire abdominal operations for relief of pelvic disease.” In 1925, in his last 
paper quoting the incidence, he'’ reported that he had found it in 98 of 332 
pelvie operations, or an incidence of 29.5 per cent. Sutton’s' figures from 
the same hospital as Sampson’s based on 692 cases occurring between 1931 and 
1940, included both internal and external endometriosis, and on this basis there 
was an incidence of 13.2 per cent. He reported, however, that actually about 
500 of the series were of the external endometriosis, giving an incidence of 
about 10 per cent. As Meigs? suggests, Sampson’s cases are undoubtedly 
weighted by special cases of suspected endometriosis being sent to him. 
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Sanders’ 120 cases in 700 laparotomies give an incidence of 17 per cent. His 
were all private patients, but from a general surgical service. He gives figures 
on two other private hospitals in Memphis, in which the incidence was reported 
as 3.8 per cent and 4.7 per cent. These figures were based on a very small 
series of cases. The 880 cases of Corner and associates were found over a 45- 
year period in 90,611 gynecological admissions, a percentage of less than one 
per cent, but they did not report the ratio to pelvic laparotomies. Fallos and 
Rosenblum in California found endometriosis in 260 of 15,975 private pelvic 
laparotomies or an incidence of 1.62 per cent. 


The incidence reported by some in the literature is apparently increased 
by the inclusion together of cases of internal endometriosis as well as external 
endometriosis. ['urthermore, apparent differences in the incidence between 
private and ward cases may be greatly influenced by the character of the other 
diseases coming to laparotomy on the two services. 


PERCENT OF CASES 


20-24 25-29 40-44 45+ 


AGE AT OPERATION 


Fig. 1.—Age at operation in 646 cases of endometriosis. 


Compared to the figures quoted above, the 646 cases of external endo- 
metriosis from the Sloane Hospital were found in 8,627 laparotomies for pelvic 
disease or an over-all incidence of 7.5 per cent. With regard to race and 
economic status, the series divides itself into 3,477 private patients, 3,099 white 
ward patients, and 2,060 Negro ward patients. Of the 277 ward eases of endo- 
metriosis, 86, or 31 per cent, were in Negroes, and 191, or 69 per cent, in white 
patients. With the 369 private cases, the incidence for each of these three 
groups would be 4.1 per cent in the Negro, 6.2 per cent in the white ward, and 
10.6 per cent in the private series. 


To determine possibilities of other dissimilarities in the different types of 
pelvic disease in the private, white ward and Negro ward patients, a random 
sampling was examined. This, of 300 cases, disclosed that among the ward 
patients, 30 per cent of all laparotomies were for pelvie inflammatory disease. 
The sample in the Negro series showed a still higher incidence of pelvie inflam- 
matory disease and a disproportionately higher one for fibroids. If this weight- 
ing of the ward laparotomies by these diseases is borne in mind, the apparent 
discrepancy in the percentage incidence of endometriosis is accounted for 
simply by the dilution of the number of eases of endometriosis. It is not the 
larger numerator representing the endometriosis that gives the high incidence 
in private cases, but the lower denominator due to the virtual absence of pelvic 
inflammatory disease and the lower incidence of fibroids. For this series of 
cases endometriosis occurred about as frequently in the ward patient as in the 
private patient. 
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Marital Status 


_ _ Clinical studies of endometriosis have not only shown the high degree of 
ey, but also the apparent frequency in which the disease is encountered 

the unmarried. An analysis of our total series with regard to marital status 
showed little difference from that reported in the United States Census’*® of 
1940 for women of all ages above 15 years. Of the total 646 patients, 148, or 
22.9 per cent, were single, and 498, or 77.08 per cent, were married. According 
to the 1940 census report 25.8 per cent were single. 


The marital status was then analyzed by specific age periods. The per- 
centages of single and married women in the various age groups were com- 
pared with those reported for the same age periods in the United States in 
1940..°* With the exception of the 20-24 year age group, there were con- 
siderable differences showing a correlation between endometriosis and the 
unmarried state after the age of twenty-five. These differences were found to 
be statistically significant.* 


Statistical Methods Used in Analysis of Fertility 


For the study of fertility, the period of observation consisted of the total 
elapsed time from the age at marriage to the age at time of operation. All 
conceptions were recorded, including live and stillbirths, abortions, therapeutic 
and otherwise, and tubal pregnancies. This reproductive information was ob- 
tained from the hospital chart for all the ward cases. A great deal of the per- 
sonal and fertility history on the private patients was obtained through the 
courtesy of the respective attending physicians on the Sloane Hospital staff. 
Of the 498 married women in the series, complete information was available in 
a total of 176 ward, and 126 private patients. 

In analyzing the fertility of these 302 married couples, the statistical 
method employed was the adoption of a unit of measure based on the chance 
of pregnancy.'® This unit measure is the ‘‘woman month.’’ The measure is 
usually stated in the form of pregnancy rates per hundred woman years of 
exposure to the chance of pregnancy. For the purpose of computing the rates 
the duration of exposure is determined by subtracting from the total elapsed 
time under observation, those months as in pregnancy and lactation in which it 
is physiologically impossible to become pregnant. The pregnancy rate is then 
ealeulated by the formula: 


Total number of pregnancies 


R - Total months of exposure satin 


Because of inadequate information on the extent of the period of lactation, 
ten months was deducted for each living birth or stillbirth, and 4 months for 
abortions. 


*The percentages of single and married women in the various age groups in the United 
States in 1940 were applied to the number of cases of endometriosis observed in each of the 
age groups to get the number of cases we would expect for single and married according to 
their representation in the general population (Chi-square test). 


Bs canon OBSERVED NO. OF CASES EXPECTED NO. OF CASES 


AGE (YEARS) | OF CASES SINGLE | NOT SINGLE SINGLE | NOT SINGLE 


45 and over 


(As computed by Anne Baranovsky, from the office of Dr. John W. Fertig, Professor of 
Biostatistics, Columbia University.) 


a8 TOTAL 646 148 498 92.7 553.3 
15-19 1 1 0.9 0.1 
ee 20-24 30 14 16 14.2 15.8 
i 25-29 80 30 50 18.2 61.8 
| 30-34 126 34 92 18.5 107.5 
35-44 303 47 256 31.5 271.5 
106 22 84 9.4 96.6 
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The pregnancy rates of the private and ward patients were then compared 
by computing these rates for age at marriage, and for period of married life 
and age at marriage. For adequate analysis each series was divided into three 
groups, (1) those married at 24 years of age or before, (2) those married be- 
tween 25 and 29 years of age, and (3) those married at 30 years of age or later. 

Comparison of the fertility patterns in patients with endometriosis was 
then made with those of a control series. For this purpose, a random sampling 
of 600 cases each of private and ward patients admitted to the Presbyterian 
Hospital during this same eighteen-year period 1932-1949 with the diagnosis of 
pneumonia was used. Personal and fertility history was complete in 200 ward 
eases and 123 private cases. The median age of each at time of admission was 
46 years for both series. About half of these women of both series were at the 
height of their reproductive period in the early 1900’s. 

For the total period of married life for all the women in these two differ- 
ent groups of control patients, a pregnancy rate of 17.1 per hundred years of 
exposure was computed for private patients, and 16.8 for the ward patients. 

(a) Of the 123 private control patients, 52 per cent and of the 200 ward 
control patients, 60 per cent were married at 24 years of age or earlier. 

(b) Thirty per cent of the private and 20.1 per cent of the ward patients 
were married between 25 and 29 years of age. The pregnancy rates computed 
were 17.4 and 15.8. 

(ec) For those women married at 30 years of age or later, the rates were 
21 and 15.2, respectively. 

From these figures there appears to be little difference in the chance of 
pregnancy in the control women, regardless of age at marriage. The rate for 
the private patients who postponed marriage to 30 or later are slightly higher 
than the ward patients. But for the purpose of comparison, the chance of 
pregnaney for any woman in the control series is about 17 per hundred years 
of exposure. These rates are presented, together with those for endometriosis 
in Table I. 


TABLE I, COMPARISON OF PREGNANCY RATES BY AGE AT MARRIAGE BETWEEN CASES OF 
ENDOMETRIOSIS AND PNEUMONIA SERIES 


PNEUMONIA SERIES 


AGE AT PRIVATE WARD 
MARRIAGE NO, CASES PREG. RATE NO. CASES PREG. RATE 
Total 123 17.1 200 16.8 
Under 25 years 64 16.7 120 20.4 
25-29 years 37 17.4 42 15.8 
30 years and later 22 21. 38 15.2 


CASES OF ENDOMETRIOSIS 


PRIVATE 
Total 126 7.6 176 8.9 
Under 25 years 64 7.9 122 9.8 
25-29 years 40 79 32 8.1 
30 years and later 22 29 22 2.5 


Fertility in Endometriosis by Age of Marriage 


In Table I the pregnancy rates for patients with endometriosis are com- 
pared with these control figures. The cases have been divided into three 
groups depending on the age of marriage. 

Group A. Patients Married Before 25 Years.—Of the 126 private patients, 
50 per cent, and of the 176 ward patients, 69 per cent were married at the age 
of 24 or earlier, with pregnancy rates of 7.6 and 8.9, respectively. The rates are 
practically identical regardless of economic status, and in spite of the larger num- 
ber of ward patients carrying before 24 years of age. 
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Against the rate of 17 computed for the control series, there is an evident 
reduction in fertility of about 50 per cent before their endometriosis was elini- 
cally manifest. 

Group B. Patients Married at Ages of 25-29 Years.—Thirty-one per cent 
of the private patients and 18 per cent of the ward patients were married be- 
tween 25 and 29 years of age, with pregnancy rates, respectively, of 7.9 and 
8.1. Here again there is little difference between the private and ward patients 
in their chance of pregnaney. And their chance of pregnancy is about the 
same as it was for those women who married earlier. 

Again in comparison with the control rate of 17, the pregnancy rates com- 
puted for this specific group indicate a reduction in fertility of 50 per cent. 
Eighty-one per cent of the women in the private series destined to develop 
endometriosis had therefore been married before the age of 30, and 87 per cent 
of those in the ward series. 

Group C. Women Married at 30 Years of Age or Older.—The rates ob- 
tained for the small number of private and ward patients married at 30 or 
later were found to be only 2.3 and 2.7 per 100 years, and when compared with 
the control rate of 17, indicates a fertility rate only 10 per cent of that of the 
control patients married at this age. 

These figures have shown that there is practically no difference between 
the fertility rates of the private and ward women who subsequently developed 
endometriosis, regardless of age at marriage. Compared with the rates of an 
average population, women, regardless of the age at which they married, 
showed a considerable reduction in the chance of pregnancy. 


Fertility in Endometriosis in Relation to Period of Married Life 


The next part of the study relates to the distribution of the pregnancies 
by periods of married life. This is designed to determine whether there was a 
special tendency to postpone pregnancies in the case of endometriosis. It is 
of special interest in the group married at 24 years or earlier. As they married 
younger, they might be expected, according to Meigs’ hypothesis, to have post- 
poned pregnancy to a more propitious period, and therefore risked the develop- 
ment of endometriosis. 


TABLE II, COMPARISON OF PREGNANCY RATES BETWEEN CASES OF ENDOMETRIOSIS AND 
PNEUMONIA SERIES BY PERIOD OF MARRIED LIFE AND AGE AT MARRIAGE, 24 YEARS AND UNDER 


PNEUMONIA SERIES 


PERIOD OF PRIVATE WARD 
MARRIED LIFE NO. CASES PREG. RATE NO. CASES PREG. RATE 
Total 64 16.7 120 20.4 
0-4 years 64 40. 120 37.6 
5-9 years 63 37. 114 24.6 
10-14 years 60 9.8 105 11.6 
i5 years or more 51 3.9 87 3.7 


CASES OF ENDOMETRIOSIS 


PRIVATE 


Total 64 7.9 122 9.8 
0-4 years 64 14.6 122 26.7 
5-9 years 47 10.1 101 6.8 
10-14 years 40 3.2 89 2.3 
15 vears or more 28 1.4 62 0 


Group A. Patients Married Before 25 Years.—During the first five years 
of married life the ward patients had 26.7 pregnancies per 100 years, and the 
private patients 14.6. During the second five years, the ward patients had 6.8 
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pregnancies, and the private patients had 10.1 pregnancies. After ten years of 
marriage both have rates of around 3 (Table II). These figures indicate that 
the ward patients had most of their children during the early period of mar- 
ried life, but that after ten years of marriage the private rates had about 
caught up with those of the ward series. 


Group B. Patients Married at Ages 25-29 Years.—A comparison of the 
rates for those married between 25 and 29 shows practically identical figures 
for all periods of married life. As presented in Table III, it shows rates of 
12.4, and 14.4 for the private and ward patients, respectively, for the first five- 
year period, with rates for two subsequent five-year periods of 5.7 and 2.1 for 
the private patients, and 5.1 and 2.6 for the ward patients, respectively. The 
similarity of these rates seems to suggest that for this group because of the 
relatively late age of marriage both private and ward patients set about hav- 
ing their children at once, with about the same chance of pregnancy for each 
during all periods of married life. 


Private Cases 
e——-e Word Cases 


(Control) (Control) (Control) 
PNEUMONIA PNEUMONIA PNEUMONIA 


uJ 
x 
oO 
2 
z 
uJ 
x 
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ENDOMETRIOSIS ~~~ 


T T T T | 

0-4 5-9 10-14 15 0-4 5-9 10 

Years Years Years Years Years Years Years Years Years 
or more or more or more 


(A) UNDER 25 YEARS (6). 25-29 YEARS (C) 30 YEARS 
AND LATER 


Fig. 2.—Comparison of pregnancy rates between patients with endometriosis and control 
( (pneumonia) series by period of married life and age at marriage. (Tables II, III, and 


Group C. Patients Married at 30 Years of Age and Older.—The small num- 
ber of patients destined to develop endometriosis, who married at 30 years of 
age or later, have practically no chance of pregnancy at all, the chance being 


about 2 to 3 per 100 years of exposure in both ward and private patients 
(Table IV). 


With the chance of conception for the control series shown to be about 
twice that of the endometriosis cases, and little impaired by postponement of 
marriage, a computation of the pregnancy rates by five-year periods is of in- 
terest, only in that they show the normal decline to be expected with advane- 
ing age and duration of marriage (Fig. 2). | 
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TABLE III. COMPARISON OF PREGNANCY RATES BETWEEN CASES OF ENDOMETRIOSIS AND 
PNEUMONIA SERIES BY PERIOD OF MARRIED LIFE AND AGE AT MARRIAGE, 25-29 YEARS 


PNEUMONIA SERIES 
PERIOD OF PRIVATE WARD 
MARRIED LIFE NO. CASES PREG. RATE NO. CASES PREG. RATE 
Total 37 17.4 42 15.8 
0-4 years 37 36.3 42 30.8 
10 years or more 36 21.4 39 19.5 
5-9 years 29 6. 32 2.5 
CASES OF ENDOMETRIOSIS 

PRIVATE WARD 
Total 40 7.9 32 8.1 
0-4 years 40 12.4 32 14.4 
5-9 years 25 5.7 27 5.1 
10 years or more 16 2.1 20 2.6 


TABLE IV. COMPARISON OF PREGNANCY RATES BETWEEN CASES OF ENDOMETRIOSIS AND 
PNEUMONIA SERIES BY PERIOD OF MARRIED LIFE AND AGE AT MARRIAGE, 30 YEARS AND LATER 


PNEUMONIA SERIES 
PERIOD OF PRIVATE WARD 
MARRIED LIFE NO. CASES PREG. RATE NO. CASES PREG. RATE 
Total 22 21, 38 15.2 
0-4 years 22 27. 38 25. 
5 years or more 15 12.3 32 5.4 
CASES OF ENDOMETRIOSIS 
PRIVATE WARD 
Total 22 2.9 22 2.5 
0-4 years 22 3. 22 2.0 
5 years or more 5 2.3 16 2.76 
Conclusions 


1. Endometriosis is associated with infertility in twice the normal ex- 
pected frequency in women marrying before the age of 30 and nine times the 
expected frequency thereafter. 


2. Endometriosis is slightly more common in the unmarried after the age 
of 30. 


3. When due consideration is given to the weighting of the total number 
of ward laparotomies with pelvic inflammatory disease, there is no evidence of 
an increased frequency of endometriosis in private patients, as compared to 
ward patients coming to laparotomy. 


4. Study of patients, ward and private, with endometriosis in comparison 
with a control (pneumonia) series shows no difference in the median age at 
marriage, i.e., no tendency of patients destined to have endometriosis to post- 
pone marriage. There is no difference in the distribution of pregnancies 
through the three first five-year periods of marriage, i.e., no tendency in future 
endometriosis patients to delay pregnancy after marriage. 


5. Since the only significant reproductive feature of the endometriosis 
patients is the high incidence of sterility, which may as well be the result of 
the endometriosis as the cause, there is no evidence from this series to support 
the thesis that endometriosis results from voluntary delay of pregnancy or 
is related to economic conditions. 
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Discussion 

DR. I. C. RUBIN.—Data on the incidence of endometriosis with respect to age and 
the length of marriage are valuable. By it we can judge the incidence of endometriosis in 
sterility and what we accomplish by therapeutic measures. It is of course impossible in a 
few minutes to discuss other factors entering into the statistical figures presented by this 
paper. The expectancy of pregnancy in endometriosis is just the reverse of the expectancy 
in the general population. In the 646 cases reported tonight, the expectancy is less than 
half of the natural incidence of sterility in the general population, which is approximately 
15 per cent. That is to say, only 7 to 8 to 10 per cent of women with endometriosis become 
pre’ sant. One reason for this lowered fertility was mentioned, namely, abortion. Cervical 
stc 1osis in my experience has been found to be a very definite cause of endometriosis. Be- 
cause of defective drainage the menstrual fluid is forced either into the tubes or if they 
are blocked at the uterine ends and the expulsive contractions are violent, they may force 
endometrial particles into the myometrium, thus giving rise to adenomyosis of the internal 
or external variety (endometriosis). There appear to be lymphatic as well as vascular 
dislocation of endometrial fragments. Other reasons for the sterilizing influence of en- 
dometriosis are the frequency of perisalpingeal and perioophoritic adhesions with or with- 
out adherent retroflexion. 

In my experience, endometriosis is not incompatible with pregnancy, but it certainly 
is a very unfavorable factor. What has been a matter of concern all these years is the 
question of what to do about endometriosis in cases of sterility. Originally, conservative 
surgery was hardly considered. Hysterectomy was advised and practiced by many for 
endometriosis. This was partly due to the idea of its potential malignancy. Subsequently 
it came to be regarded as a more benign lesion. As a matter of fact, those interested in 
salvaging fertility who believed in conservative treatment, have had the gratifying experi- 
ence of meeting increasing numbers of women who, without surgery, gave birth to one or 
more children. I have a number of patients thus treated, who are now grandmothers. 
Unless one is dealing with chocolate cysts associated with symptoms and signs of intestinal 
obstruction, it is advisable to attempt to reduce the endometriosis by fairly large doses of 
testosterone either at one time by pellet implantation or over a longer period of time by 
oral or parenteral administration. The important precaution is not to push it to the point 
of producing masculinization. 
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FACTORS INFLUENCING PROGNOSIS IN THE TREATMENT OF 
CARCINOMA OF THE CERVIX UTERI* 


E. Costotow, M.D., anp James Nouan, M.D., Los ANGELES, CALIF. 
(From The Los Angeles Tumor Institute ) 


T THE time of initial evaluation of a patient with carcinoma of the uterine 
cervix, it is natural for the examiner to assign some sort of prognosis 
to her condition. It is obvious that this judgment is important from the pa- 
tient’s standpoint, but it is also important for the physician himself, as he 
is to outline a definite course of treatment. It is an accepted principle to in- 
dividualize the prospective regime, as the efficacy of any therapeutic measure 
is inereased by the exercise of clinical judgment. However, the specific 
points upon which this individualization is based are oftentimes empiric in 
nature. Most of the biological characteristics which may control the destiny 
of a tumor or which may influence the prognosis in an individual patient are 
unknown, or at least immeasurable. There are a few such characteristics, 
however, which have been accepted as being of prognostic significance. It 
was the purpose of this study to evaluate some of these characteristics in the 
light of the influence they may have exerted upon the eventual outcome of a 
group of patients in our experience. Such an evaluation should afford us the 
opportunity to form a more definite idea of the relative importance of these 
biological characteristics in regard to prognosis. 
Material 

The material upon which this study is based includes those patients with 
diagnoses of carcinoma of the uterine cervix at the Los Angeles Tumor In- 
stitute (Drs. Soiland, Costolow, and Meland) between the years 1933 and 1944, 
inelusive. There were 963 patients with such diagnoses, and, of these, 703 
were primary untreated patients. During the same interval there were 97 pa- 
tients in the postradiation group, 61 posthysterectomy patients, and 102 pa- 
tients with carcinoma of the cervical stump. Of the primary cases, 588 were 
treated and 115 patients either refused treatment or were referred elsewhere. 
Of this primary group, 283 are known to have survived five years or longer 
without disease. The absolute five-year survival rate was 40 per cent, and the 
relative one 48 per cent. Those patients lost from follow-up were considered 
dead of disease; 97 per cent of the treated patients were followed five years 
or more. 

In order to evaluate any such material, it is necessary to introduce at 
once the biologic characteristic that is known to exert the most definite prog- 
nostic influence. It may be described as the gross extent of the disease and 
is measured in the form of a classification based on clinical examination. At 
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this time the League of Nations classification is most generally accepted. The 
patients in the study group have been so classified, and the incidence of each 
stage is given in Table I along with five-year survival rates. 


TABLE I, PRIMARY PATIENTS TREATED 


STAGE I STAGE II STAGE III STAGE IV 
no. | %&% No. | % NO. | % no | % 

Incidence 186 32 195 33 181 31 26 4 
Five-year survival 136 73 96 49 50 28 0 0 


It will be apparent at once that the occurrence of Stage I cases is high 
and that of Stage IV cases is quite low in this series! The usual incidence 
of patients according to such staging in collected statistics shows a normal 
distribution, being about: 15, 35, 35, and 15 per cent for Stage I through 
Stage IV, respectively.2, The explanation for this deviation lies in the fact 
that our Institute engages in private practice and patients are commonly seen 
at an earlier stage of disease in such groups. As far as results are concerned, 
however, there is a marked similarity between those in this group and those 
reported in collected series. The usual results in series treated during com- 
parable years are: 75, 50, 25, and 0 per cent for Stages I through IV, re- 
spectively, and variations in individual series are in the order of + 10 per cent .. 
for each stage.® 

These patients were treated by means of external x-rays and intracavity 
radium. The usual course of treatment may be described as follows: 


1, X-ray: (a) Factors: 450 kv., 1 mm. Pb equivalent filter, 50 em. T.S.D., 18 r/min., 
5 mm. Cu H.V.L. 

(b) Fields: 2 anterior and 2 posterior pelvic portals, 10 by 15 em. 

(c) Dose: 150 r (air) to each of 2 portals daily. Total 2,100 r (air) to 
each. 

2. Radium: (a) Intracervical: Tandem of 2 25 mg. sources, 0.5 mm. Ag plus 1 mm. 
Au filter, 5.5 em. over-all length, 3 em. active length, 24 hr. exposure. 
Two to 3 sessions at an interval of 2 weeks apart. 

(b) Contracervical: Bomb of 3 25 mg. sources, 0.56 mm. Ag plus 2 mm. Au 
filter, 1.2 by 1.5 em. surface, 24 hr. exposure at each of 2 to 3 sessions 
at a 2-week interval. 

(ec) Total exposure: 6,000 mg. hr. 


With such a plan, doses delivered within the pelvis in a patient of average 
dimensions in a treatment period of six weeks are: Point ‘‘A’’ 6,000 gamma 
r plus 2,200 r; Point ‘‘B’’ 1,400 gamma r, plus 2,200 r. 

Fig. 1 presents an analysis of the effect of the amount of treatment upon 
prognosis. In this study only the primary treatment was considered and the 
following criteria were used. The patients who were lost from follow-up with- 
out disease, and those who died from intercurrent causes before five years, 
were called indeterminate. Patients who survived five years or more without 
evidence of disease were called successes. Among the failures were included 
all patients who succumbed to the disease at any stage in the follow-up or 
patients who. developed evidence of recurrence at any time. In this manner 
only could the success of the primary treatment be established. 

Even though there was some individualization in the selection of treat- 
ment, the amount of radiation delivered to Point ‘‘A’’ was fairly uniform. 
There were failures in each dosage division, showing that success was not a 
function of the dose alone. However, the percentage of successful cases in 
those dosage divisions having twenty or more patients increases with increase 
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in dose at this point to the 4,000 r level and then indicates a plateau. There 
are not enough patients in the groups in the extreme ranges of dosage to 
indicate a definite minimum or maximum dose, but this tendency to increased 
percentage of success with higher dose may be taken to mean some dependence 
of result upon the amount of treatment given. (The doses delivered to Point 
‘*B’’ were also calculated, and the same limitations of sampling are apparent; 
however, here again there is the same tendency toward increased percentage 
of successful outcomes with increased dosage.) To evaluate more completely 
this acquired factor in the prognosis of these patients, it is necessary to assay 
the effectiveness of dosage as a determining factor according to the limita- 
tions of patients with a comparable stage of disease. 


Analysis OF The Effect OF Dose At A Upon Prognosis 


No. Pts. % Success 
Incidence Of Doses 90, Relation OF Dose To Result 4 
Stages I, & I go, Stages 1,0 
10- 
130) 60-4 
100+ 107 5045 wil 
Sor 52 
36 |** 9 
|3 
Thousand r At “A” Thousand r At “A* 
Relation OF Dose To Result By Stage OF Disease 
Stage I Stage I Stage % Success 
ror 470 
460 
750 
40} {40 
30+ 430 
20 
410 
<7 <7 XK <7 
Thousand r At “A” 
Fig. 1. 


This evaluation is shown in graph at the bottom of Fig. 1, which com- 
pares the number of successful results among patients receiving a theoretically 
optimal dosage at Point ‘‘A,’’ with those in whom the doses were at a sub- 
optimal level. From this study it can be seen that there is a significantly 
improved result with higher doses in the advanced classifications. However, 
the results in the patients with Stage I lesions are at least as good with smaller 
doses as with optimal ones. This finding may be surprising if one considers 
the possibility of imperceptible metastasis beyond the cervix as being present 
in from 20 to 25 per cent of the Stage I cases. One explanation for the re- 
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versal of results in early cases may be that overdosage at Point ‘‘A’’ is more 
deleterious when the carcinoma has not extended to this point than is the 
possibility of imperceptible extension. However, it would be of utmost im- 
portance to analyze these groups more thoroughly for other determining fac- 
tors before treatments were outlined on the basis of these findings. 


To accomplish this analysis, three uncontrollable biological characteristics 
were chosen for study. These were, the histologic grade of the tumor, the 
growth type, and the age of the patient.* It was hoped that the use of these 
criteria might be means of evaluating the variable characteristics of the tumor 
itself, the tumor bed, and the host, respectively. It may be that these are in- 
adequate criteria, but the information was available from the records in a 
sufficient number of patients to warrant study, and they have been believed 


Analysis OF Effect OF Histologic Grade OF Tumor Upon Prognosis 


% Success 
100 [ 
Incidence OF Histologic Grades 907 Relation OF Histologic Grade 
No. P4s. 80 To Result 
70 
240 232. 60 
50 
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92 i 20 
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to be of some significance by other investigators. The results of this study 
are presented according to the incidence of each characteristic in the series, 
the effect of the characteristic upon success or failure acting alone, the effect 
upon percentage of success in relation to the dose at Point ‘‘A.’’ 

The first characteristic studied is the histologic grade. The tissues were 
classified according to Broder’s criteria and the incidence shows a prepon- 
derance of advanced histologic types. This finding is usual for this disease. 
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The adenocarcinomas represent only 2.2 per cent of the determinate group. 
As far as the effect of histologic grade alone is concerned, there is no signifi- 
cant difference in the results with mature or with embryonal types. The un- 
classified group shows an almost identical success rate. Although the adeno- 
carcinomas represent a small proportion of the series, they too show no sig- 
nificant deviation. To be certain that one effect of histologic grade may not 
be hidden by other more significant factors, it was tested in relation to the 
gross extent of disease and the amount of treatment. There is no significant 
advantage which may be attributed to low-grade lesions over more embryonal 
histologic types. 


Analysis OF Effect OF Growth Type Upon Prognosis 
OF Growth Type Success, 
2257 %0 OF Growth Type 
To Result 
175 182 | Tor 
150+ 60} 
125+ 50+ 
75+ 30F 
zor 
ior 
Fungating Tafiltating F I 
100 Relation To Result By Stages Relation To Result By Dose 
Stage 1 Stage I & IT £7000r 7000< 
49 | 
60+ 60r 
30+ 
20r 
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Fig. 3. 


In consideration of the growth type, Fig. 3 shows that the incidence of 
fungating tumors is less than infiltrating or cratered types. It has been 
postulated that the exophytic growth is associated with a better barrier to 
spread by a well-developed tumor bed and that this characteristic indicates 
a tumor more amenable to treatment than cratered or infiltrated types. The 
success rate shows a significant advantage which may be due to this character- 
istic. When the fungating type is compared to cratered and infiltrating types 
in early and advanced lesions, this improvement is still present in the early 
stages of the disease and is significant at the 5 per cent level, but it is not 
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significant in the more advanced stages. When fungating tumors are com- 
pared to the other two types, in cases in which doses less than 7,000 r are de- 
livered to Point ‘‘A,’’ the advantage in result is significant at the 1 per cent 
level of statistical significance, but is not in the cases where doses higher than 
7,000 r are delivered at Point ‘‘A.’’ These findings, then, indicate that the 
apparent improvement in early cases treated with low dosage over those 
treated with higher dosage may be due to a disproportionate incidence of 
fungating tumors among the group with superior results. However, the inci- 
dence of fungating tumors among the Stage I cases is 29 per cent of those 
treated with low dosage and 32 per cent of those treated with high dosage, 
which is not a significant difference. Therefore, this growth characteristic 
cannot account for the tendency toward improved results with lower dosage 
in early cases. 


Analysis OF Effect OF Age OF Pt. Upon Prognosis 
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Fig. 4 presents the condition of the host as measured by the age of the 
patient. The incidence by age group in decades shows a normal distribution 
with the preponderance of patients being from 41 to 60 years of age. One 
might speculate that patients in the older age groups may be less amenable to 
treatment because of the greater possibility of generally debilitating con- 
ditions, but many have noted that carcinoma of the cervix uteri in premeno- 
pausal women is more difficult to treat. In our series there is actually no sig- 
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nificant variation in percentage of successful treatments when results are 
tested in these groups by decades. However, this may be due to other factors. 
When grouped in early and late stages of disease, patients in the premeno- 
pausal years do less well than older patients, but again it is not a significant 
difference. When grouped according to doses above and below 7,000 r at 
‘*A,’’ one finds the patients of more advanced age succeed in a higher percentage 
than patients in the group below 40 years when treated at higher dosage. This 
is not quite significant at the 5 per cent level. It is difficult to explain why 
younger patients may not tolerate intense treatment as well as would be ex- 
pected. Again, however, we find the distribution of younger patients as 25 
and 29 per cent of the Stage I group treated with low and high dosage, re- 
spectively. In other words, this age characteristic cannot be used to explain 
the discrepancy in results in early lesions. 


mplications Upon Prognosis 
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It would seem advisable, then, to investigate the relationship of complica- 
tions to treatment and to prognosis, as this may hold the explanation. Com- 
plications were divided into three types: the irritative phenomena, signified 
by cystitis or proctitis of any degree; the infectious, as typified by pyometra, 
parametritis, and peritonitis; and the fistulas, urinary or gastrointestinal. Of 
these three types of complications, the irritative ones may be considered 
minor; the infectious ones of moderate importance; and the fistulas of serious 
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consequence. Patients showing evidence of a more severe type were counted 
only in that category even though they may show signs of a milder complica- 
tion in this study. The incidence of complications in all three gross stages 
of disease was as follows: irritative only, 41 per cent; infectious 5 per cent, 
and fistulas 4 per cent. The relationship between these types of complications 
and dose at Point ‘‘A’’ is shown in Fig. 5. The irritative phenomena are more 
prevalent in patients receiving more than 7,000 r but infections and fistulas 
show no significant dependence upon dosage. Further analysis shows that 
complications are not more prevalent in patients with more advanced disease, 
as would be expected. It would seem, then, that poor results in patients with 
early lesions, who are subjected to large doses of radiation, may have been 
due to complications. However, when one compares the percentage incidence 
of complications in relation to result, one finds no significant difference be- 
tween the success and failure groups having irritative phenomena or infec- 
tions. There is a questionable increase in the incidence of fistulas and in- 
flammatory reactions in the failure group, but this is difficult to evaluate be- 
cause of the numerical scarcity of these complications. Other comparisons 
between early and delayed complications, or mild and severe complications 
in relation to dose and stage, do not reveal significant differences. 

Such results make it difficult to explain why patients who have tumors of 
small volume do not do well when subjected to large amounts of ionizing 
radiation. However, findings similar to these have been attributed to a so- 
called ‘‘supralethal effect’’ which describes local recurrence of the disease 
in the face of high dosage in addition to extensive necrosis.2 If we should 
analyse the 60 failures in the Stage I group we find the following: the course 
of 5 of these was indeterminate because they were lost with disease or died 
from intercurrent causes before five years. Of the remainder, there were 10 
patients who died from distant metastases without evidence of local re- 
currence, which might be attributed to ineorrect staging because of imper- 
ceptible metastasis. This group represents 5 per cent of the total number of 
patients given doses under 7,000 r at ‘‘A’’ and 6 per cent of the group given 
doses above 7,000 r at ‘‘A.’’ There were two patients who died of acute pelvic 
inflammatory reactions, which occurred within 6 months of treatment, which 
failure may be attributed to the treatment itself. Both of these patients were 
in the high-dosage group (9,940 r to 8,420 r). Of the remainder, failure was 
attributed to pelvic reeurrence which was palpable at examination or shown 
at autopsy. Of these, 9 (or 15 per cent) were in the low-dosage group and 34 
(or 31 per cent) were in the high-dosage group. This difference is significant 
at the 5 per cent level. Such a finding supports the concept of a deleterious 
‘‘supralethal effect.’’ 

In summary it must be stated that a statistical analysis such as this, 
which is performed in retrospect, may be subject to errors due to the recording 
of the data used in the evaluation. This was not an arbitrary experiment 
planned to exclude many clinical variables. However, such a study does have 
value in that it records a large experience. Moreover, the numerical results 
of the survey conform to generally accepted clinical impressions and therefore 
tend to confirm these impressions. 

As far as prognosis itself is concerned, the stage of the disease or the 
actual volume of tumor is obviously the most important influence. Of the 
other biological factors the growth type seems important but the description 
of the growth may be actually a restatement of the gross stage in most cases, 
and thus represents a phase in the development of the tumor. The age of the 
host is of less importance. The data here presented suggest that premeno- 
pausal women do not fare as well as those in the older age group but none of 
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the figures withstand standard tests of statistical significance. The histologic 
grade of the tumor does not seem to have any bearing on prognosis in this 
disease. 

These biologic characteristics are essentially uncontrollable. Of course 
one might say that the stage at which the disease is treated may be improved 
by earlier diagnosis, but methods for such control or their efficacy are not 
within the scope of this study. The controllable factors are those which de- 
pend upon the treatment itself. The data here presented point to the fact 
that the amount of radiation to which a patient is subjected is of prognostic 
significance. Undertreatment becomes important in the face of advanced 
disease and the effects of overtreatment are manifest in early lesions. In the 
latter eases there is not only an increase in morbidity due to bladder and 
rectal reactions with excessive doses but also an actual increase in the number 
of failures due to pelvic recurrence. From this study one is led to believe 
that results in the treatment of carcinoma of the uterine cervix would be im- 
proved by varying the amount of treatment according to the gross extent of 
the disease. 


The authors wish to express their appreciation to Miss Lucille Du Sault of our Physics 
Department for her most valuable assistance in the preparation of this paper. 
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FETAL MORTALITY IN CESAREAN SECTION 
Rosert LANDESMAN, M.D., NEw York, N. Y. 


(From the Department of Obstetrics and Gynecology, Cornell University Medical College, 
and the Woman’s Clinic of the New York Hospital) 


REDUCTION in maternal morbidity and mortality associated with ce- 

sarean section has been evident during the recent five-year period. This 
has been primarily related to the development of more satisfactory surgical 
techniques, rapid blood replacement, and the use of antibiotics. ? Because of 
the improved maternal results associated with the operation, an expansion in 
the indications for the procedure has occurred particularly during the past 
three years’ in an attempt to reduce fetal mortality. It is the purpose of this 
presentation to evaluate fetal deaths at the New York Lying-In Hospital follow- 
ing cesarean section during the period 1933 to 1949, inelusive. The causes of 
fetal death, the indications for the operation, the condition of the fetus prior 
to and after the operation will be elaborated. In this study, all sections are 
included in which the infant weighed 1,500 grams or over, regardless of the 
duration of the pregnancy. The premature group comprises the infants from 
1,500 grams to 2,499 grams, and full-term infants inelude all of 2,500 grams and 
over. The infant mortality represents all dead births, stillbirths, and neonatal 
deaths. Stillborn are those with cardiac sounds at birth without respirations. 
Neonatal deaths include all deaths of infants prior to the fifteenth day of life. 


TABLE I. CLINIC AND SECTION INFANTILE MORTALITY (1933-1949) 


1933-1938 1939-1943 1944-1949 

Total clinic 3.9% 
Total section 
Premature cesarean section 

Infant deaths 

Infant mortality 
Full-term cesarean section 

Infant deaths 

Infant mortality 


In Table I, the clinic and section infant mortality are compared. It is 
striking that the fetal mortality associated with section is 2.5 times that of the 
total clinic mortality. Although both figures have fallen during the last decade, 
the 2.5 to one ratio has been maintained. Furthermore, when the full-term and 
premature infant deaths are separated, the large number of deaths of premature 
infants is observed. Although the number of premature cesarean sections has 
increased over two times in the past five years, the fetal deaths in the group 
have remained the same. Likewise, among the full-term sections, the number 
of fetal deaths has also remained constant although the number of operations 
has expanded greatly. Complete analysis of the indications and causes for the 
infant deaths will shed further light on this subject. 
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In Table II are listed the causes of death for the 140 infants following 
cesarean section. Complete autopsy was performed in 79 per cent of this group. 
The antenatal, operative, neonatal periods and the autopsy findings were all 
evaluated to determine the single most important etiological factor causing the 
fatality. Placental separation was the only important finding in 51 eases. 
Prematurity and intrauterine infection showed considerable reduction in num- 
bers during the recent years. Atelectasis was included as a separate classifica- 
tion in 4 because at autopsy the process was extensive, and no other factor could 
be found to explain the fetal deaths. In 3 instances, the use of general anes- 
thesia (gas, oxygen, and ether) for from twenty to thirty minutes prior to 
delivery was considered to be the most important single factor in fetal death. 
Twenty, or 14 per cent, of the infants delivered by section had abnormalities 
incompatible with life. It is of interest that 11 of these (hydrocephaly, anen- 
cephaly, and erythroblastosis) might have been detected prior to operation by 
the appropriate clinical x-ray and serological procedures, and operation obviated. 


TABLE II. CAUSES oF FETAL DEATHS 


NO 
AUTOPSY AUTOPSY 


Asphyxia 
Premature separation 
Rupture of uterus 
Prolapse of cord 
True knot in cord 
Cord around neck 
Prematurity 
Fetal defects* 
Cause unknown 
Uterine infection 
Trauma 
Intracranial hemorrhage 
Craniotomy 
Accidental pneumothorax 
Attempted version 
Atelectasis 
Diabetes (maternal) 
General anesthesia 
Pneumonia 
Total 


*Fetal defects: 
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Absent diaphragm 
Renal agenesis 


Erythroblastosis 5 
Hydrocephaly 4 
Cardiac 3 
Anencephaly 2 
Myelomeningocele 4 
Hemorrhagic disease 1 
Mongolism 1 
1 

1 

20 


In Table III, the fetal deaths are tabulated according to the initial indi- 
cation for the section. The group with fetal defects incompatible with life were 
deducted from each group. The corrected incidence of fetal mortality was com- 
puted for the list of eleven main indications for section. The fetal deaths will 
now be discussed in some detail under the various indications for section. 

The largest group of fetal deaths occurred following operation for pre- 
mature separation of the placenta. In the total of 140 infant deaths associated 
with cesarean section, 56 operations, or 40 per cent, were performed for this indi- 
cation. During the seventeen-year period, there were 107 sections performed 
for abruption; 50 per cent as indicated in Table III resulted in dead infants. 
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Of this group, all were deadborn except 8. Four died because of fetal causes 
(anencephaly, cardiac disease, hydrops fetalis, and trauma). The remaining 
4 died within thirty-six hours after birth. In 75 per cent, complete autopsy 
studies were obtained. The asphyxial death in all cases except the 4 mentioned 
above with infant findings was related to the placental separation in utero. 
From the clinical records, it could be ascertained that in the large majority of 
cases the fetus was dead prior to the operation. 

Fig. 1 shows the distribution of fetal deaths during the seventeen-year 
period (1933-1949) following section and the percentage associated with separa- 
tion of the placenta. Among the full-term group, one-third constantly appear 
in this category. However, among the premature group there has been a 
gradual increase in the percentage of premature fetal deaths associated with 
placental separation; there were 24 per cent in the first period (1933-1938) 
and 68 per cent in the third period (1944-1949). This considerable increment 
is in large part due to improved results with the other groups of living pre- 
mature infants. 


Placental Separation in Section Infant Mortality 


C—)= Totai fetal deaths 

@Z2=Fetal deaths in plac. sep. 

P =Premature infants 
F -Fullt 1944-1949 


40° 1933-1938 1939-1943 
/; Y 


O’Regan* reviewed premature separation at this clinic from 1932 to 1942. 
During this decade, 38 per cent of 93 cases were terminated by cesarean section. 
From 1942 to 1948 inclusive, there were 125 additional cases; 52 per cent were 
terminated by section. The fetal mortality was 53 per cent in the first period 
and 40 per cent in the second. There has been then some reduction in the fetal 
mortality associated with abruption. This is, however, more likely related to the 
recent inclusion of more cases of early separation which occur late in labor and 
which are of no serious consequence to mother or fetus. A further study of the 
relationship of fetal mortality to cesarean section in premature placental separa- 
tion was gcompleted for two recent years, 1947 and 1948. There were fifty cases 
with sixteen fetal deaths; twelve deaths were associated with section and four 
with vaginal delivery. The severe cases of abruption with hemorrhage of 1,000 
¢.c. or over almost invariably ended in section. The mild cases with no further 
bleeding and a known dead fetus, or those which occurred at the end of the first 
stage of labor, were delivered through the normal birth passage. Although 75 
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per cent of the fetal deaths in this group were associated with section, these 
were serious cases with hemorrhage and/or shock. In a review of all the data 
concerning the fetal deaths associated with abruption at this clinie, section ean 
in no way be held responsible for the high fetal mortality. In spite of rapid 
blood replacement, chemotherapy, and more frequent section, little change in 
fetal salvage has occurred associated with this complication. 


TABLE III. INDICATIONS AND FETAL Morrtaity (1933-1949) 


FETAL FETAL CORRECTED 
Sess NO. DEATHS DEFECTS MORTALITY % 

Cepkalopelvie disproportion 534 4 2 0.4 
Previous section 362 12 3 3 
Prolonged labor 139 16 3 10 
Toxemia 137 7 1 4 
Placenta previa 132 15 3 9 
Elderly prinipara 137 2 0 2 
Premature separation 107 56 3 50 
Abnormal presentation 63 1 0 2 
Fetal distress 37 5 2 8 
Cardiac disease 35 2 0 6 
Rupture of uterus 12 7 1 50 
Others 139 13 2 6 
Total 1834 140 20 


Among the prolonged labor group, the general improvement in fetal mor- 
tality has been previously noted.1. In Table III, the fetal mortality in 139 
sections was 10 per cent. In Table IV, the fetal mortality indicates a substantial 
reduction during the recent years. From 1933 to 1938, the infant death rate 
in cesarean section with labor of twenty-four hours or over was 27 per cent; 
from 1939 to 1943, 24 per cent; and from 1944 to 1949, 6 per cent. The average 
weight of the infants was 3,400 grams, and only four were over 4,000 grams. 
The difficulty in labor was primarily related to poor irregular contractions 
rather than disproportion. In the first group (1933-1938), 5 of the 6 were dead- 
born and were associated with severe intrauterine infection. In the second 
group (1939-1943), one was deadborn and two were associated with advanced 
intrauterine infection. In the most recent group (1944-1949), 5 of the 6 were 
neonatal deaths without infection. It is of interest that in the early years the 
infants were deadborn. Recently, the deaths occurred during the neonatal 
period. The change in the indication in section from chief interest in the 
mother to that of the baby is clearly demonstrated. The main cause of fetal 
death in this group of prolonged labors has shifted from intrauterine infection 
to neonatal death resulting from the trauma of a long labor. Formerly, after 
a prolonged labor, a serious intrauterine infection with a dead baby was the 
picture which necessitated intervention. During the recent period, a poor labor 
with no infection and a living child has been the usual situation. Section now 
associated with a long labor is performed to obtain a living child before further 
trauma results in fetal death. 


TABLE IV. SECTION FOR PROLONGED LABOR AND FETAL MorTALITY (1933-1949) 


1933-1938 1939-1943 1944-1949 
Total sections 22 17 100 
Infant deaths 6 4 6 
Congenital defects 0 1 2 
Infection 5 2 0 
Trauma 0 0 3 
Unknown ] 1 1 
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Williamson, Greeley, and Schleicher® * reviewed placenta previa at this 
clinie from 1932 to 1948, inclusive. From 1932 to 1944, there were 161 cases 
of placenta previa; 77 were treated by cesarean section with a gross fetal mor- 
tality of 31 per cent. From 1945 to 1948, there were 67 additional cases; 48 
were terminated by section with a gross fetal mortality of 9 per cent. The 
considerable reduction in fetal mortality in this complication may be attributed 
to intervention by cesarean section. A total of 132 sections were performed 
for placenta previa (Table III) during the entire period with fifteen fetal 
deaths. The corrected fetal mortality in each of the three periods (Table V) 
was four. Notwithstanding the increase in section for placenta previa, there 
has been no change in the number of fetal deaths associated with section. In 
contrast to the deadborn infants following premature separation, the deaths 
in the placenta previa group occurred during the neonatal period. It is of 
further interest that the only fetal death from placenta previa following section 
in the premature group during the past five ycars was an infant with congenital 
cardiac disease. Treatment of placenta previa in a larger group of cases by 
cesarean section in the more recent period has resulted in a two-thirds reduction 
in fetal deaths. 


TABLE V, CESAREAN SECTION FOR PLACENTA PREVIA (1933-1949) 


1933-1938 1939-1943 1944-1949 
Total sections 40 37 55 
Fetal deaths 4 6 5 
Congenital defects 0 2 1 


Twelve sections were performed for rupture of the uterus (Table III). 
There were 7 fetal deaths and 1 maternal death in this group. All infants were 
deadborn with the exception of 1 who lived for a single day. There was 1 case 
of hydrocephalus, 3 were associated with previous sections, 1 with a previous 
myomectomy, and 1 rupture followed an attempted foreeps delivery. The high 
fetal death rate was in no way related to the cesarean section. Abdominal inter- 
vention was necessary in this group in spite of fetal death purely on maternal 
indications. The importance of previous section as the single most important 
factor in rupture of the uterus is again demonstrated. Two of the ruptures 
occurred prior to the thirty-fifth week and 2 occurred with premature infants. 


During the seventeen years, 137 sections were performed for toxemia with 
7 fetal deaths; 1 of these was caused by erythroblastosis. The corrected fetal 
mortality incidence (Table III) was 4 per cent. The chief etiological factor 
for these fatalities was prematurity. Five died during the neonatal period. 
The sixth was dead in utero for several weeks; a Porro section was finally per- 
formed because of multiple fibroids. During a recent six-year period (1944- 
1949), there were 52 sections for toxemia with 2 infant deaths (corrected) ; 
the infants weighted 1,500 and 1,900 grams. Without this operation, fetal 
mortality associated with toxemia would be considerably higher. 

Twelve fetal deaths followed repeat section, 6 from 1933-1938, 5 from 1939- 
1943, and 1 from 1944-1949. In the first group, the fetal mortality was 10 per 
cent ; in the second, 5 per cent; and in the third (1944-1949), 1 in 238 or 0.4 per 
cent. In the more recent years, the fetal death rate in repeat section is lower 
than that for spontaneous vaginal delivery. It is the impression that the general 
anesthesia, which was used routinely during the earlier years, played an im- 
portant part in these fatalities. One infant was not delivered until after thirty 
minutes of gas, oxygen, and ether anesthesia. Four were delivered prematurely. 
In addition to these 12 deaths, 3 ruptured uteri associated with repeat section 
resulted in dead infants, as previously indicated. In general, our results in the 
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previous section group are excellent and compare favorably with the total clinic 
infant mortality. They are, however, not as low as in the initial section for 
cephalopelvic disproportion because of the tendency to overestimate the size 
of the infant and perform section too early and rupture the uterus. 

Four fetal deaths occurred in the cephalopelvic disproportion group. Three 
had congenital defects. The fourth was delivered after an extraperitoneal 
operation under gas, oxygen, ether anesthesia; the infant was delivered after 
twenty-five minutes of anesthesia. The corrected fetal mortality was 0.4 per 
cent (Table III). Under this category, section is certainly as safe for the infant 
as a spontaneous vaginal delivery. 

There has been a further tendency in recent years to section the elderly 
primipara, particularly if any other unfavorable factor presents itself. A trial 
of labor many times is not permitted. A somewhat unfavorable pelvic configu- 
ration with a floating head at term, or other obstetrical or medical complications, 
may swing the balance to abdominal delivery. The excellent fetal results ob- 
tained in this category are demonstrated by the fact that only two fetal deaths 
occurred over this seventeen-year period. One was caused by cord strangulation, 
and the other by subarachnoid hemorrhage. Among sections performed for 
abnormal presentation, there was one fetal death associated with a previous 
failed version. This group includes breech, transverse, face, brow and com- 
pound presentations. 

Fetal distress as an indication for section has been utilized with any fre- 
queney only during the past few years. Prolapsed cord was the instigating 
factor in one-third. Fetal distress is associated with changes in the fetal heart 
rate, particularly slowing to below 110 per minute and the passage of meconium. 
We believe that many of these infants were saved by section. Of the 5 fetal 
deaths in this group, 2 were associated with congenital defects. Delivery via the 
pelvis is preferred in cardiac disease. Two fetal deaths were associated with 
this indication; in both instances, there was marked prematurity accounting 
for the loss. 

Comment 


The cesarean section groups are replete with maternal and fetal compli- 
cations. The fetal mortality associated with the abdominal operation ranges 
from 5 per cent to 10 per cent in various reports from the larger maternity 
clinics (Table VI). At this clinic, the main reasons for this large fetal loss are 
related to prematurity and fetal asphyxia, the latter chiefly associated with 
placental separation. Section data is overweighted with premature infants. 
This is demonstrated by the fact that 30 per cent of our section infants are pre- 
mature, whereas in the total clinic deliveries, only 4 per cent occur under this 
category. Table I indicated the considerable reduction in premature deaths 
during the past five years. This is further exemplified by the fact that during 
the past four years (1946-1949), there have been 3 survivals of immature infants 


TABLE VI. FrtTAt MorTALITy IN CESAREAN SECTION 


FETAL 
PLACE YEARS NO. SECT. MORTALITY 

Boston Lying-in Hospital? 1934-1943 1736 6.8 
City New Orleans’ 1927-1936 1108 10.8 
Chicago Lying-in Hospital? 1938-1942 500 9.2 
Johns Hopkins Hospital1° 1896-1941 1333 6.0 
N. Y. Lying-In Hospital 1933-1949 1834 7.7 
Methodist Hospital, Brooklyn1 1936-1946 768 4.9 
Philadelphia Lying-In Hospital12 1932-1942 1322 9.2 
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following cesarean section. All of these were performed for toxemia, 2 for 
severe pre-eclampsia, and one for nephritis. The infants weighed 800, 960 and 
1,450 grams, and required prolonged hospitalization for an average of three 
months. The excellent pediatric care accounts for a considerable portion of 
this improvement. 


Local infiltration anesthesia has become the method of choice during recent 
years. In 1935, 13 per cent of sections were performed under local procaine 
at this clinic, and, in 1946, the figure rose to 51 per cent. There has been a 
gradual increase in the use of local anesthesia, particularly in the premature 
group. Gas, oxygen, and ether general anesthesia has continued in use for the 
major portion of sections resulting in dead infants. Supplementary oxygen dur- 
ing the operative procedure as suggested by Acken™ and Pedvis and associates** 
has been utilized. Although it is difficult to determine the exact relationship of 
general anesthesia to fetal deaths, it is our impression that in 3 instances the 
prolonged use of nitrous oxide and ether for a period of one-half hour prior 
to delivery of premature infants was the major cause of these fatalities. 


The low fetal mortality at Boston Lying-in’ and Methodist Hospitals* is in 
large part related to the relatively smaller group of sections performed for 
placental separation. Section is performed at this clinic following severe ab- 
ruption to prevent maternal death from hemorrhage. The large number of 
deadborn infants with loss of fetal heartbeat prior to operation further indicates 
that the operation is performed in many cases on a known dead fetus. In the 
140 infant deaths studied, 74, or a little over one-half, were deadborn ; 48 of this 
latter group followed abruption. It is our present impression that section will 
not improve greatly our large fetal death rate under this indication. 

The reduction in fetal loss following prolonged labor in recent years may be 
attributed to the use of antibiotics in the prophylaxis of puerperal infection. 
Fetal deaths still do occur from the trauma of protracted labor. At present, 
intravenous Pitocin has been used with considerable promise to bring about 
rapid delivery. This method of approach, chemotherapy and Pitocin combined, 
has already resulted in a further reduction in the entire group of prolonged 
labors and less cesarean section. Among the placenta previa and toxemia 
sections, the chief problem has been prematurity. Great strides in reducing 
fetal mortality under these two indications have already been accomplished as 
indicated by the data already presented. Acken,’! in his study, found that 
prematurity associated with placenta previa was the most common cause of fetal 
death. This has not been our experience. 


The fetal risk associated with initial section for dystocia is extremely low. 
It is understandable that repeat sections will entail further risk than the 
primary operation. Miscaleulation of.one month finds a fetus of 32 weeks, which 
adds a serious problem of prematurity. The occasional rupture of a uterus 
early in the third trimester has occurred in our series. General anesthesia 
coupled with unknown prematurity has further added to the fetal mortality 
among the repeat section group. 


X-ray of the abdomen for congenital anomalies of the fetus may occasion- 
ally disclose marked hydrocephalus, anencephaly, or hydrops, which are in- 
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compatible with life. Rh determinations and antibody titers may reveal the 
presence of erythroblastosis. 

No statistical data for the incidence of fetal deaths associated with cesarean 
section indicate the true dangers to the fetus associated with the operation. It 
was only by grouping the sections according to the initial reason for the pro- 
cedure that any light was thrown on our fetal salvage over the years. Our 
results in the classifications, disproportion, elderly primipara, and repeat sec- 
tion, have been satisfactory. Prematurity associated with toxemia and placenta 
previa has shown increasingly good results. Placental separation and rupture 
of the uterus result in a poor fetal salvage. 


Conclusions 


1. Notwithstanding progressive reductions during the past decade, fetal 
mortality in cesarean section has continued 2.5 times higher than in the clinic 
material. 

2. This relatively high fetal mortality is related to the indication for the 
operation rather than the procedure itself. 

3. Premature separation accounts for 40 per cent of the infant deaths, the 
vast majority of which infants are deadborn. 

4. Under the indications, premature separation and rupture of the uterus, 
sections are performed for maternal safety; the fetal loss is 50 per cent. 

5. During recent years, there has been a considerable improvement in fetal 
mortality following sections for prolonged labor, placenta previa, and toxemia; 
this is related directly to a reduction in puerperal infection and improved care 
of premature infants. 

6. A section for cephalopelvie disproportion is of no more risk to the infant 
than spontaneous vertex delivery. 

7. Under previous section, the risk to the infant is greater than that in 
the disproportion group. This is related to miscalculated prematurity, general 
anesthesia, and rupture of the uterus. 

8. Further reduction in fetal mortality associated with cesarean section may 
be possible by complying with the following suggestions: 


A. Loeal anesthesia, particularly with premature infant. 
B. High concentrations of oxygen during and after section. 
C. Readily available pediatric premature nursery. 
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PRISCOLINE IN THE THERAPY OF DYSMENORRHEA 


Rosert B. GREENBLATT, M.D., E. BarFie_p, M.D., AND 
DaniEL O. Hammonp, M.D., Aueusta, Ga. 


(From the Department of Endocrinology, Medical College of Georgia) 


YSMENORRHEA is a symptom complex which, when severe enough, 
handicaps a large number of women by adversely affecting their eco- 
nomic,’ social, and psychie status. The causative factors have not been defi- 
nitely established, partially because of the subjective nature of the complaint. 
Many theories concerning anatomical derangements have been advanced,?* 
including hypoplasia of the uterus and stenosis of the cervix. Wittkower and 
Wilson® and Novak and Harnik® stressed the psychiatric aspect, suggesting 
that the psychological maladjustments are causally related and that the com- 
plaint may be a welcome defense against the assumption of adult activity and 
responsibilities. However, therapy directed at this problem is useful only in 
a few hands and the maladjustments have not been generally accepted as a 
sole etiological factor, although they are well recognized as a contributory 
element. Haman,’ however, has shown that there is a demonstrable lowering 
of the pain threshold in some women who have dysmenorrhea and that the 
difference is sufficient to allow stimuli of borderline sensitivity to reach con- 
sciousness. It is interesting to note that this lowered threshold is discernible 
even in those women who are in the menopause but who have had dysmenor- 
rhea in the past. Haman’s groups overlap considerably and prevent the 
postulation that this is the sole significant factor. 


A large group of investigators have been impressed by the colic-like na- 
ture of dysmenorrhea pains and have directed their attention to uterine mo- 
tility. Earlier workers* *'"° have implicated the uterine contraction as the 
source of dysmenorrhea and postulated an increased amplitude of contraction, 
largely by recording intrauterine pressure measurements. However, later 
investigators criticized the technique of recording motility patterns from the 
lumen of an organ that is known to contract vigorously when a foreign body 
causing distention is introduced, for the distention itself may give rise to 
uterine cramps and cutaneous hyperalgesia! that is not equivalent to dys- 
menorrhea. Diehl,!? in studying viburnum, created a technique of motility 
observation that apparently carefully controlled this factor and concluded 
that there was no difference between the contractions with or without pain. 
Wilson and Kurzrok,'* '* Lackner and associates,’® and Torpin’® agree. 

One basie observation has been made in dysmenorrheic women. Wilson 
and Kurzrok™ '* and others* 1" ** have observed that ovulation and pro- 
gesterone formation are prerequisites for the dysmenorrheic experience. It 
is possible to prevent dysmenorrhea by suppressing ovulation, and Wilson*® 
and Sturgis’? have induced uterine cramps during anovulatory cycles with 
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administration of progesterone. Hirst’? has been alone in stating that no 
causal relationship was found between absence or presence of dysmenorrhea 
and the type of endometrium from which bleeding occurred. Kaiser’s?° 
claim that the vascular anatomical difference between ovulatory and anovula- 
tory endometrium is not mirrored in clinical difference must be qualified since 
only the ovulatory type is associated with dysmenorrhea. 

Certain isolated therapeutic observations have been made in the study of 
this disorder. Dick,?1 Haman,' and Billig?? have noted that frequent daily 
exercise for short periods alleviated the discomfort. It is known that ener- 
getic women like dancers are rarely incapacitated. It is also well known that 
dilatation of the cervix, as well as childbirth, frequently relieves the pain for 
months or years in a fair percentage of patients with dysmenorrhea. The 
simple insertion of a stem pessary for a period of a few months is often fol- 
lowed by relief of pain for one to several months in most patients. The sig- 
nificance of these facts will be discussed later. 

Some aspects of dysmenorrhea are worthy of critical evaluation at this 
point. The pain of dysmenorrhea follows closely the criteria set by Leriche** 
and Pfeiffer** for sympathetic pain; i.e., it is diffuse, spreading, of irregular 
distribution, readily affecting and affected by the mental state and emotions 
of the patient, as opposed to the cerebrospinal type of pain which is epicritiec, 
localized, and usually has precise anatomic limits. This strongly suggests that 
some element of sympathetic activity is involved, a postulate supported by 
the widespread popularity of presacral neurectomy as a very effective tool.?>-*’ 
Browne*®® and Davis*® further claimed that inflammatory findings are uni 
formly present in the majority of these nerves, although Hertig*! categorically 
denied this. As a note of interest, it has been stated that approximately 20 
per cent of patients operated on for neurectomy revealed unsuspected lesions 
in the pelvis.*? 

The pain of dysmenorrhea has been compared to that of angina and inter- 
mittent claudication by Moir,® Greentree,** and others. Lewis** in 1931 stated 
the theory that during muscle ischemia, a normal contraction becomes painful 
because of the retention of normally excreted metabolites. When these sub- 
stances are in high enough concentration because of vascular spasm, pain 
endings in the muscle are stimulated. Katz* affirmed this theory, suggested 
the possible identity of the factor, and mentioned relative anoxia as a con- 
tributory element. Maison** showed that the hydrogen ion concentration was 
not involved. Woodbury’? felt that ischemia exists and is produced by ex- 
cessively strong uterine contractions. In support of the concept of decreased 
blood flow, Ahlquist*’ showed by rotameter studies on pregnant and _ post- 
partum dogs that Pitressin, a drug which can produce, prolong, and intensify 
the symptoms of dysmenorrhea, reduced uterine blood flow through an ob- 
servation period of 30 minutes. In addition, the administration of Pitocin, 
known to produce vasodilation in man,** relieved the discomfort of dys- 
menorrhea. 

The gynecic hormones are known to have potent vasomotor effects.*” *° 
Reynolds *° showed that estrogens have a parasympatheticomimetie activity 
in the rabbit, probably by the inhibition of choline esterase. Hirst,'® Gillman,*' 
and McGrath* described the vasodilator effect of estrogens. Hirst**® spoke of 
progesterone as having a vasoconstrictor effect. Gillman*' noted that, in the 
rabbit, the hormones produce vascular changes by altering capillary per- 
meability. He also showed that the amounts of estradiol and progesterone re- 
quired to produce vascular changes in the uterus of the rabbit are inversely 
proportional. On this basis, an important factor in the production of vaseular 
changes in the endometrium and myometrium may be the ratio of estrogen 
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to progesterone. This apparently also applies to the human being, as brought 
out by the recent work of Henry and co-workers.** 

Markee***’ in his classic experiments noted arteriolar spasm as a pre- 
cursor to menstruation. The cause of the spasm has not been delineated, but 
it may possibly be that the same agext might induce simultaneous vascular 
spasm in the myometrium. Daron** has described a ‘‘contraction cone’’ in 
the myometrium of the rhesus monkey during menstruation. The agent may 
be the substance described as menstrual toxin by Smith and Smith**-*? and 
Macht and Lubin**; the former demonstrated it as a fibrinolytic globulin in 
the circulating blood of females during their menstrual periods but in lesser 
amounts before the period. It is present in small amounts during anovulatory 
bleeding and thus has to do with the endometrial degeneration per se, regard- 
less of the cause of this degeneration. The Smiths have also demonstrated 
that the toxin is derived from endometrial breakdown products. The presence 
of widespread systemic vasomotor lesions at the time of menstruation might 
be a systemic reaction to the same toxin. The frequent correlation between 
menses and asthmatic attacks has been noted. Moreover, systemic water re- 
tention, increased fragility of the capillaries of the skin, more frequent mi- 
graine attacks, exaggerated dermatologic lesions, mild mucous membrane con- 
gestion, changes in intestinal activity, and psyehie disturbanees are all signs 
of vasomotor instability.*® Although this has not been substantiated or am- 
plified, Schiller** noted a drop in the serum diastase for 48 hours before the 
menstrual period and stated that this may connote increased adrenal cortical 
activity as a reaction to generalized vasospastic disturbances. 

Griffith and Little®> postulated that the pain of dysmenorrhea may be due 
to stimulation of pain endings in small blood vessels as a result of reflex vaso- 
spasm due to uterine contractions or other painful stimuli. They used Prisco- 
line, an adrenolytic compound, in their therapeutic regime and obtained 
favorable results. Priseoline is a potent vasodilator and is mildly oxytocic.*® 
This would indicate that some element responding to vasodilatation was the 
agent responsible for the pain. Ahlquist and collaborators®’ reported accen- 
tuation of dysmenorrheic pain in two patients and also reported that the 
isolated animal uterus was stimulated by Priscoline. Woodbury® noted that 
histamine and acetylcholine injection did not cause or accentuate dysmenor- 
rhea and thus were not involved in the mechanism. 

The preceding paragraphs have delineated certain aspects of the symp- 
toms of dysmenorrhea. In recapitulation, they are as follows: 


1. The pain is of a sympathetic type. 

2. The pain is similar to that of angina. 

3. Muscular ischemia produees a similar picture. 

4. The gynecic hormones are known to produce and exert vasomotor 
effects. 

5. Vaseular spasm has been observed in the endometrium, and systemic 
vasomotor instability occurs as a common picture during and preceding the 
menses. 

6. A toxin produced from the endometrium may be the cause for the 
general vasomotor reaction. 


By virtue of the preceding observations, the following thoughts are ad- 
vanced for the etiology of dysmenorrhea. The estrogens elaborated early in 
the menstrual cycle effect vasodilation.*® 47 °° As a result of hormone im- 
balance and withdrawal about the twenty-fifth day of the cycle, thinning and 
collapse of the endometrium occurs and is associated with eapillary stasis, 
subepithelial tissue edema, and leucocytic infiltration.*® 47 °° Aeeording to 
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Noyes,” the changes in the endometrium take place very shortly before the 
coiling and the changes in the periarteriolar tissues. This may be evidence 
of the release of small amounts of the toxin from the exhausted endometrium 
just beginning to degenerate. Withdrawal of the vasodilating effect of 
estrogen may contribute to vasospasm. The vasospasm is accentuated by the 
further breakdown of the endometrium and the release of toxin and a vicious 
cycle is established. -The intense vasospasm of the endometrium produces 
menstruation in 6 to 48 hours and in the myometrium may produce ischemia, 
retention of metabolites, and muscular pain. Okkels** has shown that in the 
late secretion phase the arterial walls are reduced in thickness and the coiling 
is decreased. The spiral arteries seem to undergo degenerative changes and 
the muscles have the appearance of diffuse prehyalinization. The permeability 
of the capillary wall is affected, because exudation of fibrin is observed 
around the vessels. This is strong evidence that some vasomotor agent is at 
work and that some toxin may be exerting an effect. Okkels and Kaiser” also 
described and discussed arteriovenous anastomosis below the capillary bed 
in the endometrium and Okkels ascribed the success of the use of ephedrine 
in dysmenorrhea to the constricting effect of this agent on the anastomotic 
bed, thus diverting more blood to endometrial tissues. 

The pain of the ischemic myometrial contraction reaches conscious level 
in a woman whose threshold is lower than the average. This may be due to 
individual differences in sympathetic tone or to increase in central nervous 
system irritability during this time because of the systemic effect of the 
toxin.” ® ** Variations may also oceur in hormonal levels, and the resultant 
effects may not be so severe with lesser degrees of hormonal stimulation. 
There may even be variations in the toxicity of the individual menstrual toxin. 
The assumption is made that the vasospasm is effected through the sympa- 
thetic nervous system—perhaps as a reflex—and is not a direct local effect 
on the muscular wall of the vessels. 

Any attempt to break this cycle would be beneficial. Sympathectomy 
accomplishes this goal, and medical sympathectomy with adrenolytic drugs 
like Prisecoline frequently yields similar relief. Criticism may be leveled at 
the use of a systemic drug for the relief of local disturbance, but the dis- 
turbance apparently is not local and there is evidence™ © that Priscoline has 
its greatest effect in those areas displaying the greatest sympathetic tone. 
Further criticism may arise because of the known salutary effects from the 
apparently unrelated procedures mentioned earlier. The insertion of a stem 
pessary may be beneficial because the resultant uterine hypertrophy due to 
continued muscular activity might result in a better blood supply and con- 
sequent lowering of the concentration of the pain-producing metabolite. This 
is in contradiction to Reynolds,®* who claimed the hypertrophy corrected the 
hypoplasia alone and is thus of benefit. Improvement in circulation may be 
the reason why exercise, particularly of the trunk, might be of help, although 
this effect has been attributed to relief of irritative compression of nerves in 
the supporting ligaments of the uterus.’ ** The alleviation of dysmenorrhea 
associated with cervical dilatation may be due to the physical interruption 
of the nerve paths by the trauma. The relief of dysmenorrhea by the use of 
anhydro-hydroxyprogesterone as reported by Greenblatt and co-workers” 
could fit into the scheme if it improved or corrected the hormonal imbalance 
mentioned before and quantitatively or qualitatively changed the resultant 
toxin or vasomotor lesion. Antispasmodics may be of help because of the 
inhibition of uterine muscular contractions per se to subnormal levels. 

The primary objections to the use of Priscoline are the severe side effects. 
The lesser of these include goose flesh, formication, flushing, and a feeling of 
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warmth. These side effects usually decrease in incidence as the drug is con- 
tinued. Tachycardia, tingling, chilliness, nausea, epigastric distress, and in- 
creased cardiac output have been reported.®” ** ® Nausea, diarrhea, and 
vomiting can be controlled by smooth muscle relaxants. The side reactions 
are usually much less severe when Priscoline is administered parenterally 
than when used orally. The uterine stimulation in the animal reported by 
Ahlquist and associates*’ must either not occur in the human being or else is 
blocked in its effect by the vasodilating effect of the drug. 


Technique 


A total of 41 young women of varying ages were given Priscoline because 
of severe dysmenorrhea by oral administration of 25 to 50 mg. every 4 to 5 
hours or by subeutaneous use of 25 or 50 mg. No attempt was made to control 
side effects. The medication was given as soon as possible after the onset of 
pain. No attempt was made to select patients except in so far as patients 
with severe incapacitating pain were treated. Results are shown in Tables 
I and II. Of the 41 patients treated with Priscoline, 26 were given oral 
medication alone, 5 subcutaneous alone, and 10 both oral and subeutaneous 
medication. 


TABLE I 
AGE MODE OF 
NO. INITIALS (YEARS) ADMINISTRATION RELIEF SIDE REACTIONS 
1 T. H. 32 Oral Excellent Nausea, dizziness, red eyes 
2 A. J. 24 Oral Excellent Nausea, dizziness for few 
minutes 
3 27h. 20 Oral -None Nausea 
4 D. M. 22 Oral None Nausea 
5 M.S. 22 Oral 50 per cent 
6 W. F. 27 Oral Excellent Dizziness 
7 M. 8. 17 Inj.-50 mg. Excellent 
8 TE. 21 Oral 75 per cent 
9 A.C. 21 Oral Excellent 
10 E. H. 26 Inj.-25 mg. Excellent Flushing, slight dizziness 
ll B. H. 17 Oral None 
Inj.-50 mg. 100 per cent 
(3 hrs.) 
12 PF. 21 Oral None Nausea, vomiting, dizzi- 
Inj.-50 mg. Helped 3 hrs. ness, diarrhea 
Inj.-50 mg. 75 per cent 
13 J. Y. 17 Oral Excellent Foolish, drunk 
14 W.S. 29 Inj.-50 mg. 25 per cent 
15 M. 8. 33 Oral None 
16 H. 15 Oral Good 
17 K. I. 33 Oral Good 
18 H. M. 35 Oral Good Dizziness 
19 M. 20 Oral 50 per cent Nausea, dizziness 
20 L. W. 30 Oral Good Severe flushing, nausea, 
cramps, dizziness 
21 A. R. 20 Oral None 
Inj.-50 mg. None 
22 H. O. 27 Oral Good 
23 C. D. 35 Oral Excellent 
24 M. C. 28 Oral Excellent 
25 H. J. 18 Inj.-25 mg. Excellent 
Inj.-25 mg. Excellent 
Inj.-50 mg. Instant 
Inj.-50 mg. Instant 
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TABLE I—ConrT’p 
AGE MODE OF AD- 
NO. INITIALS (YEARS) MINISTRATION RELIEF SIDE REACTIONS 
26 M.S. 26 Oral None ‘*Hair stood on end’’ 
£7 Ss. W. 30 Oral Excellent Formication 
28 Ss. 26 Inj.-25 mg. Excellent Severe nausea 
and oral tabs. 
29 A. RB. 19 Oral Good Slight dizziness 
30 L. M. 26 Oral Poor Nausea, vomiting, dizzi- 
ness 
Oral Fair Nausea, vomiting, dizzi- 
ness 
5 Inj.-50 mg. Good Pilomotor response over 
5 head, drunk feeling 
E Inj.-50 mg. 75 per cent Pilomotor response over 
3 head, drunk feeling 
; 31 R. H. 25 Oral Poor 
Oral Poor 
4 Inj. Good 
32 A.D 21 Oral Excellent Slight formication 
Inj.-50 mg. Excellent None 
33 E. T 31 Inj.-50 mg. Good None 
Inj.-25 mg. Good None 
34 B. K. 24 Oral-50 mg. Good None 
q.i.d. 
35 R. B. 29 Oral Excellent Nausea, slight dizziness 
36 D. C. 19 Oral Good Moderate flush 
37 E. L 20 Inj.-50 mg. Fair 
ks Inj.-25 mg. Fair 
Inj.-25 mg. Fair 
' 38 V.M 32 Oral-50 mg. Poor Mild nausea 
a Inj.-50 mg. Good 
39 K. L. 27 Oral Poor 
40 Cc. 8. 29 Oral Fair Dizziness 
41 L. 8. 24 Oral Fair Slight nausea 
Inj.-50 mg. Good 
Inj.-50 mg. Good 
TABLE II 
GOOD OR 
a NO. OF EXC4LLENT 
ROUTE PATIENTS RESULTS PERCENTAGE — SIDE EFFECTS PERCENTAGE 
Oral 26 17 65.4 15 57.7 
Subcutaneous 5 3 60 1 20 
Mixed 10* 8 80 6 60 


*Of this number, 6 had no effect from oral medication alone. 


Comment 


Priscoline offers an approach to the therapy of dysmenorrhea that seems 
to direct treatment to the area of the lesion, in contradistinetion to previously 
suggested techniques of therapy. The results are sufficiently good to warrant 
further studies. The high percentage of side effects that are experienced 
with oral medication may, in a large measure, be cireumvented by the paren- 
teral use of this drug. Further work with medications designed to prevent 
or alleviate these effects is in progress. 


The failures in therapy may be due to (1) undiagnosed lesions in the 
pelvis, (2) overriding of the therapeutic effect of Priscoline by the pain- 
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producing mechanism, (3) local causation of vasospasm without mediation 
of the sympathetic system, or (4) side effects of Priscoline other than vaso- 
dilatation interfering with the desired effect. It may be that this last factor 
might warrant the use of other drugs known to have pure adrenolytic effects 
without the histamine or acetylcholine components known to be exhibited by 
Priscoline. 


Summary 
A review of the literature, with notes on the etiology and treatment of 
dysmenorrhea, is offered. 


Studies on the use of Priscoline in therapy of dysmenorrhea are presented. 
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A POSSIBLE ANTIPYRETIC PROPERTY OF DICUMAROL IN 
TREATMENT OF SEPTIC PELVIC THROMBOPHLEBITIS* 


WarrEN A. Wo r, M.D., F.A.C.S., Prrtspureu, Pa. 


(From the Western Pennsylvania and Columbus Hospitals) 


BSERVATIONS made in the course of treatment by Dicumarol of four 

cases of septic pelvic thrombophlebitis led us to suspect that an antipyretic 
(or possibly antibacterial) property mighty be attributed to Dicumarol. This 
feature prompted the presentation of these experiences. 

Up to the time of the preparation of this paper, about January, 1950, the 
literature concerning Dicumarol and other anticoagulants has dealt almost 
exclusively with the thrombus- and emboli-preventing action of these drugs, 
no other effect having been attributed to them. Allen’? and his associates 
have so stated in several publications. The consensus seems to be that Dicumarol 
suppresses the production of prothrombin by the liver and that heparin inhibits 
coagulation by inactivating thrombin. Spooner and Meyer,’ and Wright* have 
shown that Dicumarol inhibits adhesiveness of blood platelets. Allen and co- 
workers state that Dicumarol is always prophylactic, not curative. 

In a discussion of septic or purulent pelvic thrombophlebitis, a few words 
as to terminology are in order. We have followed the clear description of Collins 
and Nelson,® that thrombophlebitis is a later state of phlebothrombosis. Sup- 
purative thrombophlebitis of the pelvic veins is an advanced state of throm- 
bophlebitis and is also synonymous with septic thrombophlebitis. This latter 
is found most frequently in puerperal sepsis but may also occur following 
gynecological operations. 

Septic pelvic thrombophlebitis is not encountered so frequently now as in 
the days before chemotherapy and antibiotics. Reis* of Chicago and Miegs’ of 
Boston state that they see it infrequently, whereas Collins, and Nelson® of New 
Orleans report a high incidence. 

Of the cases presented here, in three there were parametrial masses, in two 
there were chills, and in three there was critical illness at some time. Two were 
post-abortal; two were postoperative; and in two, there was sufficient evidence to 
suspect small pulmonary infarcts. 

In this series all patients were treated first with varying massive doses 
of sulfonamides in successive courses and simultaneously with all of the known 
antibiotics. These did not appreciably affect the febrile or clinical course of the 
disease until anticoagulants, principally Dicumarol, were introduced. The effect 
was so striking in some instances as to lead to the belief that the Dieumarol might 


shes *Presented at a meeting of the Pittsburgh Obstetrical and Gynecological Society, Oct. 2, 
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possess other attributes than the anticoagulant properties which alone have been 
ascribed to it heretofore. As will be shown, this was especially striking in Cases 
3 and 4 in which there was no evidence or suspicion, clinically or otherwise, that 
pulmonary embolism had occurred previous to Dicumarol administration. 


Case Reports 


The case records will be presented in chronological order based upon the 
date of the administration of Dicumarol. The day of disease as designated on 
all charts is the number of davs the patient was in the hospital. 


CasE 1.—WPH 9131 (Fig. 1). This patient, a 35-year-old woman, was admitted Jan. 3, 
1949. Diagnosis was ectopic pregnancy. A ruptured tubal pregnancy was removed by op- 
eration on the third day of disease. Postoperative course was about normal except for the 
continuance of the vaginal bleeding as present on admission. With the elevation of the tem- 
perature on the eleventh and twelfth days postoperatively (fourteenth and fifteenth days of 
disease) a hard, tender mass was palpated in the pelvis, mostly to the right. A tentative diag- 
nosis of pelvic cellulitis and thrombophlebitis was made. Penicillin and sulfathiazole were 
started (fifteenth day). On the following day (sixteenth day) heparin 20 mg., 150 mg., 150 
mg., and Dicumarol 200 mg., 100 mg., 100 mg., and 100 mg. were started. The general con- 
dition of the patient improved. Blood cultures were negative for three successive days. The 
temperature and pulse improved so that on the evening of the eighteenth day and morning of 
the nineteenth day they were down to normal. The patient complained of pain in the chest. 
The possibility of embolus was suspected but was not confirmed. Observe the Dicumarol ad- 
ministered up to the twenty-first day and prothrombin time up to the twenty-sixth day. The 
vaginal bleeding present up to this time stopped (twenty-sixth day). Two days after the pro- 
thrombin time had risen to normal level, the patient’s condition became worse (twenty-eighth 
day). The pelvic mass was still present and somewhat larger. A colpotomy was performed 
Feb. 1, 1949 (thirtieth day). No pus was recovered. Other antibiotics and transfusions were 
given. The patient had a stormy session for about nine days, and then began to show gradual 
improvement. On the thirty-second hospital day medical examination revealed that the lungs 
were not involved. The indurated mass was still present in the pelvis on Feb. 25, 1949 (fifty- 
fourth day) shortly before discharge. 


In this instance, our first case, there was some temerity as well as timidity in our ap- 
proach. Our temerity was in giving anticoagulants even though the patient was having vaginal 
bleeding; our timidity probably explains our discontinuing it even though the prothrombin 
time did not show unduly low levels. In retrospect it seems possible that the favorable trend 
in this patient might have been continued if Dicumarol therapy had been continued—properly 
controlled—at this date, Jan. 27, 1949 (twenty-fifth day). If we had had more confidence in 
the limits prescribed by Allen, we could have safely continued at this time (twenty-fifth day). 


CasE 2.—Col. Hosp. 3691 (Fig. 2). This patient, a 32-year-old white woman, was admit- 
ted April 4, 1949. The last menstrual period was Feb. 4-9, 1949. The diagnosis was infected 
inevitable abortion during the second month. No parametrial mass was present on admission. 
Sulfathiazole and penicillin were started immediately. The abdomen was distended and the pa- 
tient was toxic. She vomited occasionally in the next few days, but had satisfactory peristalsis 
and evacuations. On the eighth day the patient experienced pain in the chest and difficulty in 
breathing, but without dyspnea or cyanosis. We suspected a small pulmonary embolus. The 
patient was given heparin only intravenously, placed in an oxygen tent, and given blood 
transfusions. By now, the ninth day, a hard parametrial mass was detectable. The scout 
x-ray films of the abdomen showed evidence of obstruction due to peritonitis (ninth day). 
The respiratory distress subsided in three days. The patient seemed to feel better. But by 
the twelfth day the pelvic mass had increased in extent. The patient again seemed to become 
gradually worse, at times refusing fluids. Repeated intravenous fluids and transfusions were 
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more difficult to administer. As indicated, intravenous penicillin was given on the ninth, 
tenth, and twelfth days. Intravenous sulfadiazine 75 grains was given on the thirteenth day. 
On the fourteenth day the patient again had pain in the chest and was placed in an oxygen 
tent. Intramuscular Penicillin 8-R had been administered daily since the tenth day. Strepto- 
mycin was started on the sixteenth day. On the seventeenth day Dicumarol was begun, 300 
mg. first day, 200 mg. the following day, and 100. mg. the following day. The prothrombin 
time at this hospital is reported in seconds. Thirty-four seconds as reported on the eighth 
day is about average normal. The 104 seconds reported on the twentieth day is considered 
proper level for anticoagulant effect and it is difficult to explain the 28 seconds readings on the 
preceding day. As there was more distention, a Miller-Abbott tube was introduced on the 
twentieth day, which seemed to reduce the distention till the patient withdraw it herself. Her 
condition was noted as critical at this time, although the temperature showed a gradual decline. 
The Miller-Abbott tube was again adjusted to the duodenum under x-ray control (twenty- 
fourth day). Dicumarol was continued again on the twenty-fifth day. On the twenty-eighth 
day the abdomen was flat; the patient was more comfortable, and was having good bowel 
movements, The Miller-Abbott tube was removed, and the Dicumarol was continued, along 
with further antibiotics and chemotherapy as indicated. On the thirtieth day the patient was 
permitted to sit on the side of the bed, and on the thirty-first day was out of bed, in spite of 
the elevation of temperature. On the forty-fifth hospital day she was discharged to the care 
of her family physician to receive Dicumarol and penicillin at home and a careful control 
of the prothrombin time. 


Again in retrospect we have the impression that if the Dicumarol had been used amply 
and continuously at this point (eighth and ninth days), the critical days that ensued would 
markedly have been shortened or averted. The patient was seen Aug. 20, 1949. The 
uterus was normal in size and position, moderately mobile. Right parametrium was slightly 
thickened and the left less so. The patient appeared to be in good health. : 


CasE 3.—WPH 10812 (Fig. 3). This patient, a 42-year-old white woman, was ad- 
mitted Feb. 10, 1949. On admission a pelvic cellulitis extending into the parametrium was 
present. A preceding pregnancy was suspected but not proved. There were positive Wasser- 
mann and Kahn tests. Penicillin only was given until the fifteenth day. Blood culture was 
then negative. Sulfadiazine was started on the twenty-second day. On the twenty-ninth day 
the indurated mass in the pelvis was more extensive. On the thirtieth day x-ray therapy was 
given. Streptomycin was started on the thirty-fifth day. The patient had a chill on the thirty- 
ninth day. On the forty-fourth day, through a low abdominal incision, an abscess in the 
region of the right broad ligament was evacuated. There was considerable clinical improve- 
ment, Also, there was some reduction of the pelvic mass palpable per vaginam, but on the 
sixty-fourth day it was still extensive. On the sixty-fifth day, through a left rectus incision 
another attempt was made to drain an abscess pocket, with recovery of only a small amount of 
serosanguineous fluid. Crysticillin was given in the meantime. The postoperative condition 
of the patient was not good. On the seventy-second day a suspected pyometra could not be 
confirmed by dilatation of the cervix. Sulfathiazole was started on the eightieth day. On the 
eighty-fourth day Dicumarol was begun in dosage as indicated for four days, viz., 200 mg., 100 
mg., 100 mg., and 100 mg. As seen on the chart the prothrombin time was brought to 50 
per cent of normal (eighty-eighth to eighty-ninth days) etc., and eight days after discontinu- 
ance of the Dicumarol rose to 76 per cent (ninety-fifth day). This was followed by a sus- 
tained break in the febrile course and improvement in the clinical condition of the patient, 
so that, in spite of some later elevation of temperature, possibly associated with pyuria, the 
patient was discharged on the one hundred fourteenth day. 


The patient had the benefit of several courses of chemotherapy, antibiotics, x-ray therapy, 
transfusions, and operative drainage. With the exception of a short improvement after the 
one surgical drainage, there was no break in the course of the disease until Dicumarol was 
started. The reduction of the prothrombin time was evident for about eleven, at most twelve 
days only, but the improvement was constant therafter. 
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CasE 4.—Col. Hosp. 4567 (Fig. 4). This patient, a 44-year-old white woman, was admit- 
ted Jan. 14, 1950, and operated upon Jan. 16, 1950, on the third day, at which time a vaginal 
plastic operation (including Kennedy procedure for stress incontinence and a perineorrhaphy), 
complete hysterectomy, right salpingo-oophorectomy, and appendectomy were performed. The 
type of postoperative elevation of temperature shown calls for a search. On the eighth post- 
operative day (eleventh day), the sutures were removed, and no evidence of incisional infec- 
tion was found. There was no tenderness in the calves of the legs, popliteal space, or in- 
guinal region. The Homan sign was negative. The patient had no complaints. On the 
thirteenth day a catheterized urine specimen showed no pus. There was a chill that day. On 
the fourteenth day there was no mass in the pelvis by rectal examination. Medical consulta- 
tion revealed no explanation for the chill and fever. A presumptive diagnosis of pelvic 
thrombophlebitis was made. The patient had been receiving sulfathiazole, Crysticillin, and 
penicillin. Depo-heparin and Dicumarol were started as indicated (fourteenth day), with a 
return of temperature to normal within less than 48 hours where it remained. The patient 
was discharged four days later to remain under continued Dicumarol therapy with daily pro- 
thrombin time control. 
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Fig. 4.—Clinical chart of Case 4, Col. H. 4567. 


We now believe that, on the basis of our previous experience, we could proceed more con- 
fidently with Dicumarol, properly controlled, and follow through in ample dosage, thus saving 
this patient a prolonged morbidity and hospitalization. 
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Comment 


The first two of these patients were critically ill for a long time. One had 
vaginal bleeding which caused us to be timorous in proceeding amply and con- 
tinuing with Dicumarol therapy, although at the time there seemed to be definite 


beneficial effects. At this point, it should be emphasized that the administration 


of Dicumarol must be accurately followed and controlled by daily dependable 
prothrombin time estimations. The best criteria of effective and safety levels are 
probably those suggested by Allen,’ viz.: significant hemorrhage seldom occurs 
if prothrombin time is over 10 per cent of normal; intravenous thrombosis 
seldom if under 30 per cent. Cases 3 and 4 are really more typical of what one 
can expect. 

With respect to any antipyretic or antibacterial properties of Dicumarol, 
some recent work by Minge® of the University of Minnesota has appeared in the 
March, 1950, issue of Annals of Surgery, indicating a bacterial growth inhibitory 
effect of Dicumarol. In experimental gangrenous appendicitis and peritonitis 
the mortality rate was lowest when Dicumarol was used in conjunction with 
pencillin and sulfonamides, lower than when penicillin and sulfonamides alone 
were used or when Dicumarol alone was used. In this article he quotes work 
done by Andres Goth® (Science, April, 1945) in which Goth tested growth- 
inhibitory effect of Dicumarol alone against 14 strains of bacteria. This may be 
regarded as a partial explanation of what to us was an unexplained antipyretic 
effect of Dicumarol in the cases under consideration. 


Conclusions 


1. An apparent antipyretic property of Dicumarol has been observed in the 
four cases presented of septic pelvic thrombophlebitis. All four patients sur- 
vived. 

2. More ample and prolonged and more effective Dicumarol therapy can be 
pursued more safely*if the rule of Allen is followed. 

3. Dicumarol is a definite and useful adjunct to chemotherapy and anti- 
biotics in the treatment of septic pelvie thrombophlebitis. 

4. A probable explanation of any antipyretic and antibacterial property of 
Dicumarol has been cited. 
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OF WHAT VALUE IS THE MALE HORMONE IN THE MANAGEMENT 
OF GENITAL CANCER IN THE FEMALE? 


NorMAN F. MiLuer, M.D., THompson, M.D., WALTER JOHNSON, M.D., 
ANN Arsor, MICH. 


(From the Department of Obstetrics and Gynecology, University of Michigan Hospital) 


HE use of hormone therapy in the management of some cancers has been 

stabilized considerably during the past decade. The use of estrogen as 
an aid in the control of prostatic carcinoma is now well established. Similarly 
the use of male hormone as adjuvant therapy in breast carcinoma in the 
female is likewise accepted. The supplementary use of the sex hormones in 
the management of certain malignant diseases has led to clinical trials of 
many varieties. Many reports of clinical trials have appeared in the litera- 
ture. Some have dealt with the use of male hormone in the management of 
genital cancer in the female. Most of these reports did not permit definite 
conclusions because they were based on too short a period of observation. 
In order to obviate this objection we undertook a planned three-year study, 
which forms the basis for this report. 

Since three-year mortality rates indicate fairly well the survival rates 
which may be anticipated in five and ten years, a three-year study should 
permit reasonable evaluation of the usefulness of the male hormone as ad- 
juvant therapy in genital cancer of the female. ° 

Briefly stated, our program consisted of giving new, previously un- 
treated patients with genital cancer admitted to our gynecological service at 
the University of Michigan Hospital during the year 1946, (1) our customary 
irradiation therapy, and, (2) in addition, male hormone as adjuvant medica- 
tion. It was our plan to continue male hormone therapy for this group of 
patients (1946) for a three-year period, at the end of which time it would be 
possible to compare the three-year survival rate for this group (1946) with a 
eontrol group of patients similarly treated except for the use of male hor- 
mone (1945). 

Since all of our gynecological cancer patients are traced, giving us a 100 
per cent follow-up over a nineteen-year period, it was believed this study 
would give us considerable information concerning the effect, if any, of male 
hormone upon survival rate. 


Material 


Our study began Jan. 1, 1946, and ended Dee. 31, 1949. No attempt was 
made to correlate data until well after January, 1950, in order to permit the 


lapse of three complete years for patients first seen and treated in December, 
1946. 


A total of 91 women with genital carcinoma were included in the study. 
The neoplasms were distributed as shown in Table I. 
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TABLE I. DISTRIBUTION OF GENITAL CANCER ACCORDING TO ORGAN INVOLVED 
IN Our Stupy Group. (1946) 


NUMBER OF PATIENTS 


Cervix 66 
Endometrium 13 
Vagina 4 
Ovary 3 
Vulva 3 
Unclassified 1 
Sarcoma 1 

91 


Since the number of patients with endometrial, vulvar, and ovarian ear- 
cinoma were too few to permit more than interesting observation, the re- 
mainder of this report will deal chiefly with cervix cancer. All these patients 
were treated in our customary manner with radium and x-ray. The use of 
male hormone was in addition to irradiation therapy. For cervix cases irradia- 
tion generally consisted of: 


1. A single course of x-ray, consisting of daily irradiation of two pelvic 
fields to a total of 1800-2400 r (air) to each of four pelvic fields. Two hundred 
eee radiation of half value layer 1.0 mm. Cu. at a distance of 50 em. was 
used. 

2. The radium application was made immediately following completion 
of the x-ray treatment. The dose in the average case was approximately 
6,000 m. hr. from the following sources, the cervical and uterine canals, and 
each lateral vaginal fornix. 


The male hormone* was administered chiefly as 75 mg. pellets. These 
were implanted into the subcutaneous tissues on the inner aspect of the thigh. 
Initially 6 to 8 pellets were implanted. Since most of the patients lived a con- 
siderable distance from our hospital, the pellet implants were preferred as 
giving greater assurance that the patient received supplemental hormone 
therapy over a long period of time. Occasionally, however, the injectable 
and oral preparations of the male hormone were also used. Several factors 
determined the total amount of male hormone received by any one patient 
during the three-year period. Most important of these factors were: 


1. The patients’ continued survival. 

2. The regularity with which the patient returned to the hospital for 
examination, and 

3. The objective signs of virilism noted at the time of return visits. 


The smallest amount of hormone received by any patient was 450 mg., 
the largest amount was 5,250 mg. While 5,250 mg. of testosterone may not 
be large for a three-year period, it should be pointed out that our aim was to 
produce and maintain virilism. It was not our intention to administer massive 
doses. In our study the amount of testosterone required to produce virilism 
was not constant for all women, but varied with the individual. Thus, 600 
mg. produced signs of virilism in one patient, whereas another received over 
3,000 mg. without showing more than a minimal response. Another patient 
who received over 4,000 mg. showed only a slight enlargement of the clitoris. 

Table II shows criteria used by us in classifying the degree of virilism 
noted in response to testosterone therapy. 


*The male hormone in the form of 75 mg. pellets, 25 mg. ampules, and 10 mg. (Oreton) 
tablets was generously supplied by Schering & Co., Bloomfield, New Jersey. We wish to ex- 
ee “esl appreciation and thanks to the Schering Company for their generous support of this 
projec 
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TABLE II. CRITERIA USED IN RATING DEGREZ OF VIRILISM 


T 


+++ +++4+ 
Clitoris Slight increase. Moderate in- Marked increase. | Extreme hyper- 
(size) About 1% crease. About About 3 times trophy. Four 
times normal twice normal normal times normal 
or more 
Hirsutism Slight increase Moderate in- Marked increase | Very heavy. 
(body and/ crease (requiring 0c- (Shaving every 
or facial casional shave) 2 to 3 days) 
hair) 
Voice Slight deepening | Huskiness or Definite deep Deep basso. 
or hoarseness. moderate deep- voice but not Strikingly 
Noted mostly ening, notice- completely masculine-like 
by patient ably not a basso 
herself feminine voice 


After irradiation therapy and testosterone implantation all patients were 
urged to return at intervals of three months for re-evaluation. If at the time 
of return virilism was not present, then additional pellets were implanted. 
If significant signs of virilism were noted, additional hormone therapy was 
deferred. Thirty-one (46.9 per cent) of the 66 cervix cancer patients de- 
veloped virilism. While this suggests an inadequate use of the hormone, it 
should be explained that 34 of the 66 patients with cervix cancer, or over 50 
per cent, died within a few months or less than a year after their initial visit 
to our hospital. Furthermore, some were too ill to return for additional ex- 
amination and/or treatment. This fact is more understandable when it is 
explained that our institution is chiefly a referral hospital, the majority of our 
cancer patients presenting themselves with well-developed lesions. Some of 
our patients then, did not live long enough to develop a full response to hor- 
mone therapy. These were patients in the far-advanced category. 


Results of Treatment 


Annually for the past nineteen years we have tabulated our absolute 
survival rates, thus permitting a year-to-year statistical comparison of re- 
sults. While the number and stage of cases treated each year will account 
for some fluctuation, the results, nevertheless, give us an idea of the value 
of our treatment program. Thus, in 1933 our absolute three-year survival 
rate for cervix cancer was only 28.1 per cent. In 1938, following alteration 
in the mode of radium application, a notable improvement occurred in cervix 
eaneer survivals. This was attributed to improved technique. While year- 
to-year changes cannot always be evaluated immediately, any notable altera- 
tion in the three-year survival rate—either up or down—not attributable to an 
inerease in early or advanced lesions might well be significant. Our first 
interest, therefore, upon completion of this study, was to observe the absolute 
three-year survival rate for our testosterone treated (1946) group as com- 
pared with our control (1945) group. This revealed a considerable drop in 
survival rate for cervix cancer patients receiving testosterone as adjuvant 
therapy (Table III). The decrease in three-year survival rate for our tes- 
tosterone treated group gives rise to a very important question. Does tes- 
tosterone speed up neoplastic growth in genital cancer of the female? 

Evaluation on the basis of total absolute survival rate is instructive, but 
presents obvious shortcomings. Comparison of survival rates for the study 
(1946) and control (1945) groups on the basis of clinical stage is shown in 
Figs. 1 to 4. 
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COMPARISON OF ABSOLUTE 3 YR. SURVIVAL RATES FOR 
TREATED AND CONTROL GROUPS IN LEAGUE STAGE I CASES 
(OUR CLINICAL GROUP I II IID) 


STUDY GROUP 1946 14 CASES 
weere CONTROL GROUP 1945 21 CASES 


COMPARISON OF ABSOLUTE 3 YR. SURVIVAL RATES FOR 
TREATED AND CONTROL GROUPS IN LEAGUE STAGE Il CASES 
COUR CLINICAL GROUP 


“—— STUDY GROUP (946 32 CASES 
eee CONTROL GROUP 1945 19 CASES 


i i L 


18 24 
MONTHS OF SURVIVAL 


Fig. 2. 
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TABLE III. COMPARISON OF THREE-YEAR ABSOLUTE SURVIVAL RATE BETWEEN OUR STUDY 
Group (1946) or TESTOSTERONE TREATED PATIENTS WITH CERVIX CANCER 
AND THE CONTROL GROUP (1945) 


THREE-YEAR 
YEAR NUMBER SURVIVAL RATE 
Control group 1945 71 69% 
Study group 1946 66 34.9% 


The absolute three-year survival rate for League Stage I cases (our 
Clinical Groups I, II, and III, Fig. 1), revealed no significant difference. 
When corrected for noncancer deaths the survival rate for the control group 
was considerably higher (90 per cent) than for the study group (57.1 per 
cent), but no statistical significance can be attached to this observation be- 
cause of the small number of patients in this early stage group. 

Study of Fig. 2 League Stage II cases (our Clinieal Group IV.) reveals 
a marked difference in the absolute three-year survival rate for the testoster- 
one treated (1946) group as compared with control (1945) group. The data 
in Fig. 2 suggest that use of testosterone may actually have speeded up the 
neoplastic process. 

Inspection of Fig. 3 suggests that testosterone in amounts insufficient to 
produce virilism leads to increased neoplastic growth; that when the male 
hormone is used as adjuvant treatment, it should be administered in adequate 
dosage to produce virilism. While the evidence graphically portrayed in Fig. 
3 correctly shows the survival rates in these two groups, it does not tell the 
whole story. It demonstrates the need for knowing all pertinent facts. Study 
of the nonvirilism patients’ records revealed early death or bed-confining 
illness as the probable explanation for the striking difference in survival rates 
between the two groups (Fig. 3). Among our patients virilism became ap- 
parent on an average of seven months after the initial testosterone implant. 
Analysis of the fifteen patients without virilism in the League Stage II Group 
as shown in Fig. 3 revealed that twelve of these patients were not able to re- 
turn after the seventh month for treatment. Reasons for their inability to 
return were: 


2 died (at four and six months after the initial treatment, respectively). 
9 were too ill to be moved. 
1 was institutionalized in a mental hospital. 


All 12 of these patients are now dead. 

Examination of Fig. 4 (League Stage III cases) shows a reversal of the 
picture noted in Fig. 3 in that the testosterone treated groups presented a 
somewhat higher survival rate than the control group. Unfortunately, the 
number of cases in each of the several groups studied is too small to permit 
statistical evaluation. However, review of all data here presented warrants 
the belief that in the dosage used by us testosterone does not prolong the life 
of cervix cancer patients. 

Similarly, Fig. 5 revealed no lifesaving benefit from supplemental male 
hormone therapy for patients with endometrial carcinoma. 

While we have demonstrated no life salvaging effect from the supple- 
mental use of male hormone in cervix and endometrial carcinoma, many of 
the patients so treated did report a feeling of well being, but this was not a 
consistent observation. 

Four of our ninety-one patients had phlebothrombosis of the leg in which 
the pellets were implanted. However, evidence of phlebothrombosis existed 
prior to implant in all four cases. In none of these was the complication severe 
or serious. 
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Seven (7.6 per cent) of the ninety-one patients developed a localized ab- 
seess at the site of implantation. This occurred after the patients left the hos- 
pital, so it was not possible to determine how many of the pellets were lost. 
However, five of the seven patients developing a localized abscess did develop 
objective signs of virilism. 


CARCINOMA OF THE ENDOMETRIUM 


COMPARISON OF ABSOLUTE SURVIVAL RATES FOR 
TESTOSTERONE TREATED GROUP AND CONTROL GROUP 
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Fig. 5. 


We observed no bone metastasis in our testosterone-treated patients. 
This does not mean bony involvement may not have occurred. Perhaps some 
of the advanced patients who could not return for check-up, and on whom we 
have only follow-up reports, developed bony metastasis prior to death. We 
cannot assume that testosterone prevented metastasis, but it is of interest to 
note that in our control group of non-testosterone treated patients there were 
three individuals with x-ray evidence of bone involvement. Two of these were 
cervix carcinomas, and one was an endometrial carcinoma. 


Conclusion 


On the basis of our three-year study we were unable to demonstrate any 
life prolonging or growth delaying effect upon cervix or endometrial ear- 
cinoma by the supplemental use of male hormone therapy. 
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THE DIAGNOSIS AND EVALUATION OF THROMBOCYTOPENIC 
PURPURA IN GYNECOLOGICAL BLEEDING 


Report of Fifteen Cases 


Watter J. Reicu, M.D., J. Necu'tow, M.D., Atvin M. Kurzon, M.D., 
AND THOMAS Mercer, M.D., Cuicaco, IL. 


(From the Gynecological Departments of the Cook County and Grant Hospitals, the Cook 
County Graduate School, and the Chicago Medical School) 


HE frequency with which vaginal bleeding presents itself, and the myriad 

of etiological factors provoking it make it increasingly difficult for one to 
arrive at an early positive diagnosis. More and more we have come to realize 
that the uterus is capable of signaling systemic alterations as well as disease 
processes limited to the pelvic cavity, viz., the amenorrhea of tuberculosis or 
diabetes, the menstrual aberrations of thyroid dysfunction. It is important 
to determine, as soon as possible, that disease process. 

It is not that abnormal hematopoiesis does or will account for a greater 
percentage of vaginal bleeding that this material is presented, but rather to 
point out that too often the physician’s perspective is limited to the confines 
of the pelvis, restricting him in the number of possibilities, and, more often 
than is necessary, delaying or postponing the actual diagnosis and definite 
treatment. The relative infrequency of a symptom complex such as is being 
discussed is readily appreciated, but it is one that cannot be dismissed lightly. 
Although the incidence is infrequent, it is still a 100 per cent miss for the at- 
tending physician if the diagnosis is not made, and a missed diagnosis could 
easily be disastrous. The more carefully the patient is examined, the wider 
the possibilities explored, the longer the case is followed, and the more the 
available methods are utilized, the more frequently will the true explanation 
for the disorder be found. 

Vaginal or uterine bleeding, whether it be manifested by changes in dura- 
tion, rhythm, severity, or by intermenstrual spotting, may be an external ex- 
pression, of a blood dyserasia. Very often it is the first omen.** *° The pre- 
dilection of some of these dyscrasias for women is perhaps more than incidental. 
Some investigators have maintained that normally there is some decrease of 
the platelets close to the onset of menstruation. This change, as demonstrated 
by Pohl and Damashek,’ is characterized by a slow progressive decrease dur- 
ing the fourteen days prior to the onset of menses. These variations seem to 
parallel the cyclic manifestations of hormonal function, and may, as has been 
pointed out, suggest some altered endocrine relationship as a causative factor 
in exaggerating this mechanism to the side of abnormality. In addition to 
this seemingly feminine peculiarity, many dyscrasias are expressions of an al- 
lergic reaction to some medication, and in this day of tremendous chemo- 
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therapy we might expect that hematologic reactions would increase. Already 
arsphenamine, Mapharsen, quinine, quinidine, gold, ergot, the sulfonamides, 
and even penicillin and stilbestrol'! have been incriminated.* It cannot be 
stressed too frequently, then, that the patient demonstrating hemorrhagic 
tendencies should have the benefit of a complete hematologic investigation. 


Material 


Presented are cases of essential and secondary thrombocytopenic pur- 
pura, occurring in women of all age groups, and in which the first or pre-— 
dominating expression of the disease manifested itself in increased uterine 
bleeding. These cases were selected from the medical records of Cook County 
Hospital and Grant Hospital of Chicago as representative of the syndrome al- 
ready described and illustrative of the pitfalls easily encountered when im- 
proper investigaiton is employed. They reveal, further, a number of the 
etiological factors provoking the disorder. It will be seen that, where a 
systematic method of study was utilized, the results were often gratifying 
as well as being expedited. 

Fifteen cases (Table I) are reported. The ages range from 15 to 58 years, 
with an average of 30 years. Interestingly, two cases occurred in women be- 
low the age of 20. 

Several of the cases are enlarged upon to underline again the importance 
of careful investigation in all patients complaining of abnormal vaginal bleed- 
ing. It is quickly realized that the incorporation of a platelet count with the 
‘‘routine’’ red blood cell count is a valuable screening test in such eases. 
Where indicated, the hematologic investigation can then be expanded to in- 
clude other necessary laboratory tests. 


Case 2 (see Table I).—This patient, a 26-year-old white woman, entered Cook County 
Hospital on Dec. 19, 1944. She stated that she had been well until October, 1944. At that 
time she began to menstruate as normally expected, but the period lasted six days longer than 
usual, and the bleeding was excessive. She visited a local physician who told her it was her 
‘‘nerves.’’ The bleeding stopped spontaneously, only to start 21 days later. This lasted 
14 days. She thought she tasted blood in her mouth, but was not positive. She again stopped 
bleeding but resumed 12 days later (one week prior to admission). At this time there was 
frank bleeding from the nose and gums. She saw the same physician who once more told her 
it was ‘‘nerves.’’ He prescribed a tonic. Four days prior to admission she experienced ab- 
dominal pain and rectal bleeding. 

At the time of her admission, the blood count was 2,500,000 with 45 per cent hemo- 
globin. The bleeding time was over 30 minutes. The initial platelet count was zero. The 
patient received multiple transfusions but the platelet count did not rise. _A splenectomy was 
performed nine days after admission. During the postoperative course she continued to bleed 
and pneumonitis developed. She made no response to further therapy, and died on the thirty- 
fourth hospital day. 


Case 4 (see Table I).—This patient, a 36-year-old white woman, entered Cook County 
Hospital on Jan. 8, 1949, complaining of weakness, and irregular profuse menses. She stated 
that she was well until five years previously when she began to experience increased menstrual 
bleeding with occasional intermenstrual spotting. After two years of these symptoms, she re- 
ceived treatment from various physicians because her symptoms became more constant. Finally 
one of the physicians took her to a hospital and implanted radium. Following this she stopped 
bleeding. With the onset of symptoms described on admission, she consulted a physician. 
He administered biweekly injections of vitamin K. When she did not respond, a blood count 
was done. The patient was told that she was anemic and sent to this hospital. 
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On admission, the red blood count was 4,580,000. The platelet count was zero. The 
bleeding time was 45 minutes and the clotting time 10 minutes. The next day the patient 
began to bleed vaginally. She was then taken to surgery where a splenectomy was performed. 
During surgery she received 2,500 ¢.c. of blood. She went into shock postoperatively, and 
died within three hours. 


CasE 9 (see Table I).—This patient, a 32-year-old white woman, entered Grant Hospital 
complaining of increased vaginal bleeding and severe epistaxis. About two years previously, 
she had a streptococcal infection of the throat for which oral sulfathiazole was prescribed 
and normal recovery promoted. About four weeks later she noticed numerous bruises, and de- 
veloped varying sizes of ‘‘black-blue’’ spots. Since that time she noticed a gradual increase 
in menstrual bleeding. A blood investigation revealed a lowered platelet count ranging from 
10,000 to 74,000 per cubic millimeter. She received numerous blood transfusions after de- 
veloping marked loss of blood. About four weeks prior to admission, the patient began to 
bleed profusely at the time of menses, the bleeding persisting to the time of admission. The 
red blood count was 1,400,000, hemoglobin 17 per cent. The platelet count was 23,000 per 
cubic millimeter. Despite repeated transfusions, the patient died 72 hours after admission. 


CasE 12 (see Table I).—This patient, a 26-year-old Negro woman, entered Cook County 
Hospital complaining of bleeding from the gums and prolonged menstrual bleeding. She 
revealed that her last two periods had lasted twice their normal duration. In addition, there 
was slight vaginal bleeding the day prior to admission. Blood study revealed a red count 
of 4,200,000, and there were no platelets. The bleeding time was 20 minutes, and the co- 
agulation time was 5 minutes. The patient received transfusions of fresh blood and was then 
prepared for splenectomy. By the eighth postoperative day, the platelet level had risen to 
410,000, and the bleeding time had dropped to four minutes. The recovery was uneventful. 


CasE 14 (see Table I).—This patient, a 25-year-old Negro woman, was admitted to one 
of the services at the Cook County Hospital complaining of increased menstrual bleeding for 
two years. Two months previously she had a dilatation and curettage. Examination at time 
of admission revealed bilateral enlarged ovaries. The patient received 500 ¢.c. of whole 
blood. One week later, a right salpingo-oophorectomy, left salpingectomy, and a partial re- 
section of the left ovary were performed. Following surgery, the patient had much vaginal 
bleeding and ran a febrile course. Additional blood studies now revealed a red count of 
1,780,000, 31 per cent hemoglobin, and no platelets. Sternal marrow studies were charac- 
teristic of a thrombocytopenic purpura. Repeated fresh blood transfusions were given. How- 
ever, the patient continued to bleed, and developed retinal hemorrhages. After additional 
blood was given over a period of seven weeks, it was then decided to remove the uterus since 
it appeared to be the only direct source of bleeding and drain the pelvis through a stab wound 
of the abdomen. Profuse sanguineous discharge was present postoperatively and increased 
up to the third postoperative day when the patient suddenly died. 


CasE 15 (see Table I).—This patient, a 16-year-old white girl, entered Cook County 
Hospital complaining of frequent epistaxis and profuse menstrual bleeding. Seven months 
prior to entrance she noticed that her periods lasted seven days instead of the usual four. At 
the time of admission, she had been bleeding vaginally for eight days. Physical examination 
was essentially negative, save for marked evidence of anemia. A red blood cell count was 
2,300,000, the hemoglobin 23 per cent. The platelet count was 8,000 per cubic millimeter. 
The patient was immediately transfused and then subjected to an emergency splenectomy. 
During surgery and afterward a total of 2,500 ¢.c. of blood was administered. Following 
surgery, the platelet count rose rapidly. By the sixth postoperative day the platelet count 
was 498,000 per cubic millimeter. On the tenth postoperative day the patient was discharged 
from the hospital. 


Comment 


Thrombocytopenie purpura is characterized by variable hemorrhages from 
the skin and mucous membranes due to a marked decrease of platelets in the 
circulating blood, and is associated with prolonged bleeding time but normal 
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coagulation rate.** It is predominantly a disease of young people, and more 
common in females, the ratio being about 3:1. Many of those afflicted display 
a course of remissions and relapses and usually consult the physician when 
in the latter. The chronic type of purpura appears to occur more frequently 
than the acute forms. 

The genitourinary tract is a frequent site of bleeding.’ Uterine bleeding 
may commence at the time expected for menstruation but differs from the 
normal catamenia in its profuseness and duration. Menorrhagia may be the 
only symptom of the disease. Purpura may appear for the first time at 
puberty and then may be manifested by chronic menorrhagia and menstrual 
irregularities. 

There are no physical findings of significance other than pallor if there 
has been a large blood loss.2,. One may find a generalized distrihution of 
petechiae. The lymph nodes are not enlarged, nor is the spleen or liver sig- 
nificantly enlarged, nor unduly palpable. Intracranial hemorrhage is not un- 
common, and is one of the most important reasons for early and accurate 


-diagnosis.1' The demonstration of the disorder is seen in the lowered platelet 


count and prolonged bleeding time. 

It would be remiss not to emphasize that the finding of pelvie lesions 
should never preclude the utilization of the platelet count. Just as the pres- 
ence of uterine fibroids does not mean that a pregnancy or a corpus carcinoma 
is not present, so the appearance of lesions in the pelvis does not rule out a 
systemic disorder elsewhere. This is ably dramatized by Case 14, discussed 
previously. 

It is equally important to stress that secondary purpura occurs more fre- 
quently than the primary, and the causative factor can usually be traced and 
eliminated. Wintrobe’ thus categorizes this blood disorder: 


I. Primary (etiology as yet unknown) 
II. Secondary 
A. Allergic or toxic 
1. Medication 
. Arsenicals 
. Quinine 
Quinidine 
Ergot 
Sulfonamides 
. Hair dye 
. Iodine 
. Penicillin 
i Pertussis vaccine 
B. Blood disorders 
1. Leucemia 
2. Anemias 
3. Diseases of the spleen 
C. Aeute infectious diseases 


remo 


Concerning the high mortality in the acute cases in which splenectomy 
was done, it must be kept in mind that many of the patients selected for op- 
eration were already in grave danger of death, and would have died had 
surgery not been done. Splenectomy in acute phases carries a very serious 
risk, and convalescence is usually stormy and grave postoperative complica- 
tions may occur. In the properly cared for eases, surgical deaths should not 
exceed 5 per cent.® The cases selected for this discussion of necessity show 
high mortality. They were selected to emphasize what could happen when 
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improper patient work-up was employed. Consequently, this rule has been en- 
dorsed in our clinics: All patients, regardless of age, who exhibit a hemorrhagic 
tendency, should have a screening platelet count, and if necessary a thorough 
hematologic investigation, to rule out the presence of a blood dyscrasia. 


Summary 
1. Fifteen cases of primary and secondary thrombocytopenic purpura are 
presented. Six cases are discussed in detail. 
2. In all eases abnormal uterine bleeding was the initial or predominating 
symptom. 
3. Complete hematologic investigation in all women with abnormal uterine 
bleeding is endorsed to avoid delay in diagnosis and institution of proper 
treatment. 
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ENDOMETRIAL CARCINOMA* 


J. H. Ranpauu, M.D., D. F. Miricx, M.D., anp E. E. W1EBEN, B.A., 
Iowa City, Iowa 


(From the Department of Obstetrics and Gynecology, State University of Iowa Hospitals) 


ROM January, 1926, to January, 1945, 330 patients with proved endometrial 
carcinoma were admitted to the University of Iowa Hospitals. All of these 
have been followed for five years or longer. Heyman!’ and other authors” * * 5 
have reported results of therapy in large series of cases. The primary purpose 
of this paper is the presentation of a statistical analysis and summary of cases 
at the University Hospitals. 
Most of the patients were indigent and lived within the state of Iowa. 
The majority were white, and the number of patients in the racial minorities 
was too small to be statistically significant. 


Endometrial carcinoma was predominantly a disease of the postmeno- 
pausal years (Table I). Eighty-six per cent of the cases occurred after the 
age of 50 and approximately three-fourths fell in the age group 50 to 69 years. 
The average age when the diagnosis was made was 58.8 years. The youngest 
patient was 24 and the oldest was 82. Endometrial carcinoma was uncommon 
before the age of 40 (2.6 per cent). 

Eighty patients were nulliparous (24.2 per cent). Childbearing, if it had 
any influence on the incidence of endometrial carcinoma, seemed to diminish 
the likelihood to develop the disease. The average parity for the entire series 
was 2.79. 

Abnormal ‘vaginal bleeding was the most common symptom of endo- 
metrial carcinoma. If the diagnosis is to be suspected from elinical history, 
attention must be given to irregular bleeding, especially if it occurs beyond the 
age of 40. In this series, 92.7 per cent of the patients came to the physician 
complaining of abnormal vaginal bleeding as the first and usually the only 
symptom. Leucorrhea, or a nonbloody vaginal discharge was seldom a major 
complaint and was the initial symptom in only 17 cases (5.1 per cent). Other 
symptoms were of little clinical significance because they indicated advanced 
disease. 


TABLE I. AGE IN RELATION TO ENDOMETRIAL CARCINOMA 


PER CENT NO. OF 5-YEAR = PER CENT OF 5-YEAR 

DECADE NO. OF CASES OF CASES SURVIVALS SURVIVALS 
20-29 2 0.6 2 100.0 

30-39 7 2.0 5 71.4 

40-49 36 10.9 25 69.4 

50-59 132 40.0 79 59.8 

60-69 114 34.5 54 47.4 

70-79 38 11.5 15 39:5 

80-89 1 0.3 0 0.0 


*Supported in part by a grant from the National Research Institute. 
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TABLE II, PREGNANCY IN RELATION TO ENDOMETRIAL CARCINOMA 


PER CENT OF NO. OF 5-YEAR PERCENT OF 5-YEAR 

PARITY NO. OF CASES CASES SURVIVALS SURVIVALS 
None 80 24.24 41 51.25 
One 51 15.45 20 39.21 
Two 52 15.75 32 61.53 
Three 47 14.24 30 63.82 
Four 25 7.57 14 56.0 
Five 28 8.48 18 64.28 
Six 19 5.75 13 88.42 
Seven 8 2.42 2 37.5 
Eight or More 15 4.54 6 40.0 
Unknown 5 1.51 3 60.0 
Total 330 99.99 180 54.5 


TABLE III. SymMproMs oF ENDOMETRIAL CARCINOMA 


PER CENT OF NO. OF 5-YEAR PER CENT OF 5-YEAR 
FIRST SYMPTOM NO, OF CASES TOTAL CASES SURVIVALS SURVIVALS 
Bleeding 306 92.72 170 55.55 
Leucorrhea 17 5.15 41.17 
Unknown 7 2.12 3 42.85 
Total 330 99.99 180 54.5 


The menarche occurred most often between the ages of 11 and 15, and had 
no relationship to the incidence of endometrial carcinoma. Patients who had 
menstruated beyond the age of 50 constituted 56.7 per cent of the series. Other 
investigators® 7 * have observed a relationship between the incidence of endo- 
metrial carcinoma and delayed menopause. 

There were 20 patients who had previously had an artificial menopause. 
Sixteen had been sterilized with irradiation, 8 with radium, and 8 with x-radi- 
ation. Four had had surgical castration by previous bilateral oophorectomy 
and in all instances this was confirmed at the time of hysterectomy, done for 
the treatment of endometrial carcinoma. 


TABLE IV. RELATION OF STAGE OF ENDOMETRIAL CARCINOMA TO SURVIVALS 


PER CENT NO, OF 5-YEAR PER CENT OF 5-YEAR 
STAGE NO. OF CASES OF CASES SURVIVALS SURVIVALS 
I 202 61.21 140 69.3 
II 25 7.57 11 44.0 
IIT 29 8.78 2 6.9 
IV 18 5.45 0 0.0 
Unknown 56 16.9 27 48.2 


Patients were staged on the basis of findings at the initial pelvic exam- 
ination, but occasionally changes were made when the extent of the disease 
could be more definitely determined at the time of operation. Stage I included 
those in whom the carcinoma was confined to the body of the uterus, even if 
it had extensively invaded the myometrium. The internal os of the cervix was 
usually a barrier to any downward spread into the cervical canal. In Stage II 
the lesion had grown down into the cervix and neoplastic tissue could often 
be seen at the external os. Stage III embraced those in whom the carcinoma 
had spread beyond the uterus, but was confined to the genital tract or its sup- 
porting structures. Many of the patients in Stage III had one or more metas- 
tatiec nodules beneath the vaginal wall. Usually the lower half of the anterior 
vaginal wall was the site of predilection for such metastases. In Stage IV the 
carcinoma had spread beyond the genital tract to involve the peritoneum, 
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lymph nodes, or distant or contiguous organs. This classification seemed to be 


more simple and practical for purposes of this study than those in use in other 
clinics. 


Enlargement and impaired mobility of the uterus are often due to benign 
disease, and were not used as factors in determining the extent of the neo- 
plasm. It is not to ke construed that impaired mobility and increased size of 
the uterus might not in certain instances indicate advanced cancer but rather 
that they were not used in this series in clinical staging. 


The cases were divided into four groups according to the histologie pie- 
ture of the carcinoma. Grade I adenocarcinomas were the most mature and 
had well-formed acini lined with one or more layers of hyperchromatie nuclei. 
The acini were separated with considerable stroma but much closer together 
than they are in normal endometrium. It is in this group that many authors 
have placed the lesion often called adenoma malignum. In Grade II adeno- 
carcinomas the acini were well-defined but displayed considerable branching 
and often showed a papillary arrangement. They were closely packed together 
with only small strands of intervening stroma. In Grade III adenocarcinomas 
the epithelial elements had proliferated to form solid masses of cells in some 
areas while in other parts of the tumor a definite glandular pattern could be 
seen. In Grade IV adenocarcinomas, there was marked anaplasia with little 
or no tendeney to form acini. However, after careful search through many 
fields, ill-defined acinar structures could be demonstrated. 


TABLE V. RELATION OF GRADE OF ADENOCARCINOMA* TO SURVIVALS 


HISTOLOGIC PER CENT OF NO. OF 5-YEAR PER CENT OF 5-YEAR 
GRADE NO. OF CASES CASES SURVIVALS SURVIVALS 


4 26 8.31 88.4 
II 117 37.35 59.8 
III 132 42.17 51.5 
IV 38 12.14 26.3 
Total 313 


*One patient had epidermoid carcinoma of the body of the uterus, four had carcinosarcoma, 
and twelve had unclassified carcinomas. 


There is a great tendency for adenocarcinoma of the endometrium to show 
mild degrees of metaplasia. This was especially true in those portions of 
tumor deprived of nourishment. In these areas cytoplasmic boundaries were 
distinet and vacuolization within the cells was noted giving the appearance of 
squamous metaplasia. Squamous metaplasia of the type producing more ma- 
ture cells with keratin formation and intracellular bridging was less com- 
monly seen. These changes occurred most frequently in mature adenocar- 
cinomas forming a tumor often called adenoacanthoma. In our series the more 
mature type of squamous metaplasia occurred in 24 cases (7.7 per cent). 

Of 313 cases of adenocarcinoma which lent themselves to histologic 
classification, approximately 80 per cent fell in Grades II and III. There were 
four eases in which the histologic picture was a mixture of adenocarcinoma 
and sarcoma. There was one cancer which involved only the uterine corpus, 
and histologically was epidermoid carcinoma. There were twelve patients in 
whom no histologic classification of the tumor was possible. 


Two hundred twenty-seven patients belonged to Stages I and II (Table 
IV), and could, therefore, be classified as operable as far as the extent of the 
disease was concerned. At the University Hospitals the treatment of endo- 
metrial carcinoma has always been essentially surgical; abdominal, total hys- 
terectomy with bilateral salpingo-oophorectomy was the operation most fre- 
quently done. Some form of irradiation therapy has often been employed in 
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conjunction with surgery. Intrauterine radium alone has been used in pa- 
tients who were poor operative risks but had lesions confined to the uterine 
cavity. It has also been employed in combination with deep x-ray therapy in 
the treatment of advanced cases (Stages III and IV). In some Stage III 
cases with metastases to the vagina, the vaginal nodules have been treated 
Mig interstitial radium and the primary tumor within the uterus with radium 
and x-ray. 

At the present time intracavitary radium in multiple foci is employed 
four to six weeks prior to hysterectomy. The radium is applied at the time 
of the diagnostic curettage and if subsequent examination of curettings re- 
veals no carcinoma the radium is removed at once from the uterine cavity. 
Ten mg. tubes of radium screened with 1 mm. of platinum and eneased in rub- 
ber containers are packed into the uterine cavity. The number of tubes in- 
troduced varies from 5 to 10 but on an average 8 ean be inserted. The tubes 
are allowed to remain seventy to eighty hours, giving an average total dose of 
4,900 to 6,400 mg. hr. Hysterectomy is performed four to six weeks later 
when the biological activity of the radium has ceased and residual carcinoma 
is beginning to grow. Immediately prior to hysterectomy the uterine cavity 
is tightly packed with gauze and the cervix is closed with sutures. After 
the pelvic organs are exposed by median celiotomy, the abdominal] end of 
each tube is ligated. The entire uterus and all of the adnexa on each side are 
removed. Traction is applied only to the round ligaments and at no time is 
the uterus grasped with sharp instruments. All patients receive intrauterine 
radium regardless of the extent of the disease. Patients having Stage III 
and Stage IV carcinoma and those patients having Stage I or II carcinoma 
who are unfavorable surgical risks are given a course of deep x-ray in ad- 
dition to intrauterine radium. 

A few cases of endometrial carcinoma have been treated by the abdominal 
Wertheim hysterectomy. Although our experience with this operation has. 
been very limited, it is felt that it has few, if any, advantages over simple 
total hysterectomy in the treatment of endometrial carcinoma. 

It was possible to follow and trace the entire number of 330 cases. All 
deaths have been considered to be due to cancer and no correction has been 
made for natural attrition. There were 330 patients seen, and of those 
treated (320) 180 survived five years (56.3 per cent). 


TABLE VI. Type or THERAPY IN RELATION TO END RESULTS 


NO. OF 5-YEAR PER CENT OF 5-YEAR 


TYPE OF TREATMENT NO. OF CASES SURVIVAIS SURVIVAI'S 
None 10 0 0.0 
Radium alone 31 16 51.6 
Radium and x-ray 54 15 27.8 
Radium plus hysterectomy 98 80 81.6 
X-ray alone 13 1 7.7 
X-ray plus hysterectomy 51 28 54.9 
X-ray, radium plus hysterectomy 22 11 50.0 
Hysterectomy alone 30 18 60.0 
Miscellaneous 21 11 52.5 
Total cases treated 320 180 56.2 


Total cases seen 180 54.5 


There were 98 patients who by nature of their lesion could be treated with 
intracavitary radium, and whose general condition permitted hysterectomy 
four to six weeks later. Of this number 80 survived five years (81.6 per cent). 
Most of the patients treated with x-ray and radium and those treated entirely 
with x-ray had advanced lesions which accounted in part for their poor sal- 
vage. 
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It is felt that preoperative or postoperative x-ray therapy is less efficacious 
than intracavitary radium prior to hysterectomy. Of 51 patients treated with 
a combination of x-radiation and hysterectomy, 28 survived five years (54.9 
per cent). Intrauterine radium éan be given safely in high dosage and is more 
effective in sterilizing the uterine cavity of cancer than is x-ray therapy. Many 
of the elderly patients who have endometrial carcinoma do not tolerate x-radi- 
_ well when given over the period of time necessary to receive an adequate 

osage. 


Multiple foci of radium have also proved more beneficial than two or more 
foci in tandem in sterilization of the endometrial cavity. The latter resulted 
in sterilization in 33 per cent of 76 cases in contrast to 77 per cent of 36 cases 
with multiple foci of radium. The presence or absence of residual carcinoma 
was determined in most cases by histologic examination of several blocks of 
tissue from the excised uterus, and in a few cases by examination of curettings 
when the uterus was not removed. It was also found that carcinoma which 
had infiltrated into the myometrium was very resistant to destruction with 
any type of irradiation. Since the use of intracavitary radium as a prelim- 
inary treatment to hysterectomy, recurrences of carcinoma in the vaginal apex 
have almost been eliminated. Further it has been found® that the greater the 
number of complete sterilizations of the uterine cavity, the greater the num- 
ber of five-year survivals. 


The data in Table IV show that the stage of the disease when treatment 
is initiated is an important factor in prognosis. Patients having Stage II 
carcinoma responded better to therapy than anticipated. It was felt that in 
these cases the carcinoma in the cervical canal was essentially superficial 
downgrowth from the uterine cavity and had not infiltrated deeply into the 
cervical tissues. Patients with carcinomas belonging to Stages I1I and IV did 
poorly regardless of the type of therapy. It seems that the system of staging 
as utilized in this series was reasonably reliable when one compares the per- 
centage of five-year salvage in the various stages of the disease irrespective 
of the type of therapy employed. 


Another important consideration in prognosis is the histologic group 
into which the primary tumor falls. In Table V it can be seen that five-year 
survivals decrease as the primary tumor becomes more anaplastic. The 
method of grading carcinomas used in this series was quite reliable in view 
of the fact that salvage was proportional to the degree of differentiation. The 
data in Table V were computed regardless of type of therapy or stage of the 
disease when treatment was started. Squamous metaplasia occurred in 24 
eases and half of these survived five years (50 per cent). 


Contrary to what one would expect, the younger patients had a more 
favorable prognosis than those in older age groups (Table I). This was partly 
due to greater natural attrition in the older patients. Parity apparently had 
no relation to end results (Table IT). 


In 225 eases in which definite information was available, 36 per cent had 
fibromyomas. Five had feminizing tumors (2.2 per cent). Thirty patients 
either had an endocervical polyp or gave a history of the recent removal of a 
polyp (13.3 per cent). Patients having cervical polyps and complaining of 
irregular vaginal bleeding should always have a diagnostic curettage of the 
uterine cavity. No patient in this series had at the time of treatment, or de- 
veloped after the completion of therapy, cirrhosis of the liver. 


The most common disorder associated with endometrial carcinoma was 
cardiovascular disease (44.2 per cent). In most instances this was manifested 
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by simple hypertension. Severe cardiovascular disease with myocardial dam- 
age was uncommon but when it did occur it affected the survival rate by 
decreasing the longevity of patients and by increasing treatment loss. 


TABLE VII. ASSOCIATED PELVIC DISEASE 


None 78 
Fibroids 81 
Cervical polyps 30 
Ovarian benign tumors 9 
Ovarian malignant tumors 7 
Ovarian feminizing tumors 5 
Pelvic inflammatory disease 36 
Endometriosis 3 
Other 15 
Unknown 105 


TABLE VIII. Survival RATE OF ENDOMETRIAL CARCINOMA IN RELATION TO 
ASSOCIATED DISEASE 


PER CENT OF NO.OF 5-YEAR PERCENT OF 5-YEAR 
ASSOCIATED DISEASE NO. OF CASES CASES SURVIVALS SURVIVALS 
None 143 43.3 83 58.0 
Vascular disease 146 44.2 79 54.1 
Diabetes 22 6.6 10 45.4 
Miscellaneous 19 5.7 8 42.1 
Total 330 99.8 180 54.5 


There has been a steady increase in the number of endometrial carcinomas 
treated at University Hospitals. The percentage of five-year survivals has also 
improved as the clinic has gained experience. The average salvage rate up to 
the year 1935 was 45 per cent. Since 1935 intracavitary radium has been used 
preoperatively and it is felt that the improvement in results has been largely 
due to this change in therapy. The improvement in medicine, especially in 
relation to anesthesia, availability of blood transfusions, and use of antibioties, 
has done much to decrease the risks from surgery and thereby improve end 
results. There has been no primary mortality since 1936 in this series of cases, 
and this has been due chiefly to careful selection of patients for surgery 
as well as to improvement in techniques. During the years 1940 to 1944 there 
were 126 patients treated, and, irrespective of the stage of the disease or the 
method of therapy, 61.1 per cent survived five years. Of 105 patients treated 
between the years 1935 and 1939, inclusive, 56.2 per cent survived for five 
years. Of these patients 49 lived 10 years (46.7 per cent). In this series the 
number of patients who had endometrial carcinoma surviving five years de- 
creased approximately 17 per cent in the succeeding five years. This was due 
partly to attrition and partly to recurrences of cancer. 


TABLE 1X. ENpD RESULTS OF ENDOMETRIAL CARCINOMA IN RELATION TO PERIOD OF YEARS 


5-YEAR 10-YEAR PER CENT PER CENT 
PERIOD NO.OF CASES SURVIVALS SURVIVALS 5-YEAR 10-YEAR 
1926-1929 28 13 7 46.4 25.0 
1930-1934 71 31 26 43.7 36.6 
1935-1939 105 59 49 56.2 46.7 
1940-1944 126 77 66.1 


Total 330 180 82 54.5 40.0 
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There were 10 deaths associated with treatment, and all occurred within 
the first month. One died from peritonitis following the insertion of radium, 
and one patient with severe cardiovascular disease and 79 years of age, died 
following diagnostic curettage. Eight patients who died as the result of 
hysterectomy were treated prior to 1937. Of these, three died from severe 
cardiovascular disease and were poor risks for surgery. The other five pa- 
tients died from peritonitis following hysterectomy. There were 201 hysterec- 
tomies done for endometrial carcinoma and there were 8 deaths (4 per cent). 
The over-all mortality of the entire series was 10 deaths (3.03 per cent). 


Summary and Conclusions 


In this series endometrial carcinoma was chiefly a postmenopausal disease. 
It was uncommon before the age of 40 years. Women who menstruated beyond 
the age of 50 seemed more likely to develop endometrial carcinoma. The in- 
cidence was greater in women who were nulliparous and who had Sbromyomes 
of the uterus. 

The most common symptom bringing the patient to the doctor was irregu- 
lar vaginal bleeding. The present-day method of therapy is the application of 
intrauterine radium using multiple foci followed in 4 to 6 weeks by simple 
total hysterectomy. Multiple foci of radium were superior to tandem applica- 
tions in affecting sterilization of the local lesion and either method was more 
efficient in this regard than x-radiation. : 

The over-all five-year survival rate for the cases treated was 56.2 per cent. 
Those treated with intrauterine radium followed by hysterectomy had a 
survival rate of 81.6 per cent. 

Two important factors in end results were the clinica] stage of the disease 
and the histologic group of the tumor. Other factors affecting prognosis 
’ were age of the patient at time diagnosis was made, and the presence and 
severity of any associated systemic disease which in itself would influence 
longevity. 
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EXPERIENCES WITH ACTH AND EOSINOPHIL COUNTS IN 
NORMAL PREGNANCY AND TOXEMIA* 


JAMES HENRY FERGusoN, M.D., NEw ORuEans, La. 


(From the Department of Obstetrics and Gynecology, Tulane University of Louisiana and 
the Charity Hospital of Lowisiana at New Orleans) 


ITH the surprising and increasing range of usefulness of ACTH and 

cortisone it is natural that the effect of these drugs should be investi- 
gated in pre-eclampsia. Cases of normal pregnancy, pre-eclampsia, and 
chronic hypertensive disease with superimposed pre-eclampsia have been 
treated with ACTH and the results will be recorded here. The recognition 
of the value of counts of circulating eosinophils, and alterations caused by 
various agents, as an index of pituitary-adrenocortical function, provides a 
new tool for the study of normal pregnancy and pre-eclampsia. Observations 
on eosinophil counts in nonpregnant, normal pregnant, and toxemic women 
will be recorded. 

The adrenal cortex is increased in size in pregnancy. It has long been 
suspected of playing some role in pre-eclampsia. Extensive changes have 
been found in the gland after deaths from eclampsia. Selye' and others? * 
have suggested eclampsia may belong in the group called diseases of adaption. 
This would be characterized in part by hyperactivity of the pituitary and 
adrenal cortex. Hofbauer* emphasized the importance of a disturbed hor- 
monal balance in the etiology of toxemia, in particular an increased activity 
of the pituitary, adrenal cortex, and accessory adrenal medullary tissue in 
the cervical ganglions. Sodium and chloride retention, increased urinary 17- 
ketosteroids and urie acid excretion, and a supposed pronounced eosinopenia 
were cited as evidence of activation of the pituitary adrenocorticotropic secre- 
tion. The positive water and sodium balance of pre-eclampsia points to the 
adrenal cortex with its important regulatory action. 


I. Eosinophil Counts 


Kosinophil counts were made as described by Roche® and associates with 
the use of a wet technique with a modification of Randolph’s eosinophil stain.® 
A white cell pipette and special counting chamber were used. Counts are 
expressed in number of cells per cubic millimeter. The average eosinophil 
count in the peripheral blood is in the order of 150 to 200 with a wide normal 
range. Coppinger and Goldner’ found counts in preoperative patients ran 
from 11 to 718. Rath and associates* reported eosinophil counts in preg- 
nancy ranged from 6 to 545. The mean counts by month were from 126 to 167. 

Patients tested in this investigation were usually in hospital at bed rest 
and fasting. The mean counts in 13 nonpregnant control women, 41 women 
with normal pregnancies, 20 with pre-eclampsia, and 8 women with chronic 


*This work was supported by a grant from Eli Lilly & Company. 
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hypertensive disease and superimposed pre-eclampsia are shown in Table I. 
The means in this group, and in all other groups studied here, were analyzed 
by Student’s t test. There was no significant difference in any of this group. 
There was a greater variability in the pre-eclamptie patients. Fourteen 
normal and 10 pre-eclamptic postpartum women tested on usually the first or 
second postpartum day were essentially alike. 


TABLE I. EOSINOPHIL COUNTS IN NONPREGNANT, PREGNANT, AND TOXEMIC WOMEN 


STANDARD 

NO. PATIENTS MEAN DEVIATION 
Nonpregnant control 13 147.1 + 69.0 
Normal pregnancy 41 113.1 + 77.0 
Pre-eclampsia 20 129.0 +144.0 
Pre-eclampsia and chronic hypertension 8 151.9 + 91.9 
Postpartum normal 14 125.3 +109.4 
Postpartum pre-eclampsia 10 173.9 +168,1 


Four-Hour Epinephrine Test—Under the influence of certain stimuli 
(stress, operations, labor, epinephrine) the anterior pituitary causes the 
adrenal cortex to produce more of its hormones. With this adrenocortical 
activity there appears a significant percentage decrease in circulating eosino- 
phils. In the presence of a deranged or damaged anterior pituitary-adreno- 
cortical system this fall in eosinophils will not occur. Isolated eosinophil 
counts are of little value because of the wide range in the counts in normal 
persons; the decrease, or absence of decrease, following attempt to stimulate 
the adrenal cortex is the important observation. The work of Long and 
others®: *° ‘* demonstrated that epinephrine could stimulate an intact pituitary- 
adrenocortical system and established the value of the four-hour test, counts 
before stimulation and four hours later, in testing for dysfunction in this 
system. A fall of greater than 50 per cent is expected in a normal person. 
By-passing the pituitary, the adrenocorticotropic hormone (ACTH) can be 
given and in the presence of a normally functioning adrenal cortex the same 
change in eosinophils occurs. 


Twelve nonpregnant, 12 normal pregnant, and 10 pre-eclamptic women 
were given subcutaneous injections of 0.3 mg. of epinephrine, with eosinophil 
counts taken before injection and four hours later. The patients were in hos- 
pital at bed rest and an interval of over three hours without food preceded 
the second count. There were no significant differences in the mean per- 
centage changes in the three groups (Table II). Again there was a greater 
variability in the pre-eclamptices. Thirteen normal and 9 pre-eclamptie post- 
partum patients were tested and there was a diminished response in both 
classes. 


TABLE II. EPmInePHRINE Four-Hour TEst 


MEAN 
PERCENTAGE 
CHANGE STANDARD 
NO. PATIENTS | EOSINOPHILS DEVIATION 
Nonpregnant control 12 -54.2% +18.5 
Normal pregnancy 12 -58.2% +18.6_ 
Pre-eclampsia 10 -56.6% +36.4 
Postpartum normal 13 -20.8% +59.2 
Postpartum pre-eclampsia 9 -37.7% +29.7 
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Eclampsia.—It has been reported that eosinophils disappear from the 
peripheral circulation in eclampsia.’2 Cne eclamptie patient, incidentally 
with quintuplets, tested three hours after convulsion, had a level of 213 eosino- 
phils per cubie millimeter. Eighteen hours later it was 481 and a week later 
it was 131. This patient had no allergic disease. A second eclamptie patient, 
tested seven hours after a convulsion, was found to have a count of 0; 30 
hours after the convulsion it was 75. A third eclamptie patient had a level 
of 25 when tested twenty-four hours after a convulsion. A fourth was tested 
41% hours after convulsion and the count was 0. Furthermore, 5 women with 
what would often be termed ‘‘severe pre-eclampsia’’ were tested and no re- 
markable counts resulted. Two of these women were later tested in labor 
and showed the reduction in count reported elsewhere, and observed by the 
author, in normal women in labor. 

No unusual counts were noted in cord blood specimens or in the presence 
of hyperemesis gravidarum, diabetes, or a dead fetus. One pre-eclamptie pa- 
tient with abruptio showed a near absence of eosinophils, 6, but another 
woman with the same diagnosis had 63. The result in an epinephrine test 
on a case of hyperemesis was —79 per cent. 

The four-hour ACTH test (25 mg.) was used on 4 pre-eclamptie patients, 
1 normal pregnant woman, and 2 postpartum pre-eclamptics. The response 
was in general subnormal in all groups. This can be explored further when 
ACTH is cheaper. 

Il. ACTH 


At the time of this writing no reports are available on the use of pituitary 
adrenocorticotropic hormone (ACTH) in pregnancy or its complications. The 
use of ACTH seems illogical because of its occasional exhibition of sodium- 
retaining properties. However, because of its diverse pharmacological and 
physiological actions and its unanticipated usefulness in many disease syn- 
dromes it certainly deserves a trial in pre-eclampsia. If toxemia of late preg- 
naney is a disease in which hyperactivity of the pituitary-adrenocortical sys- 
tem is a prominent feature, as mentioned earlier in reports, ACTH would be 
expected to make this complication worse. 

The effect of ACTH and cortisone in certain other conditions are of in- 
terest. Forsham and associates'* reported considerable fluid retention when 
normal patients received 10 mg. of ACTH every six hours for a period of four 
to six days. In nephrosis ACTH has had a variable effect. Diuresis and water 
retention have both been observed in different patients during therapy as well 
as a diuresis following cessation of therapy. Rapid decrease in albuminuria 
and improved kidney function have been noted.’* This variability in response 
is not unexpected as cortical steroids have been known to cause either water 
retention or loss. The complex picture of adrenal cortex and water metab- 
olism has been thoroughly reviewed by Gaunt and co-workers.’ ACTH and 
cortisone have caused both edema and diuresis in arthritics.‘* In glomerulo- 
nephritis, cortisone caused water retention, followed by a saline diuresis."’ 

Clinical Trial.—Nine women in the latter weeks of pregnancy were treated 
with ACTH (Armour). All were hospital patients and generally at bed rest. 
Intake and output were accurately measured before, during, and for several 
days after therapy. Weights were recorded at the same time each day. Each 
patient had a daily fasting blood chemistry performed for glucose, uric acid, 
and total serum proteins; in some cases chlorides and blood urea nitrogen 
were also measured. This blood was utilized for a daily eosinophil count. 
This collection was made one to three hours after the last injection of ACTH. 
Regular observations of blood pressure were made. There were daily hemato- 
crits and tests for glycosuria. Some patients were on a regular hospital diet 
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and received no medication. Others were on the toxemia regimen of sedation, 
ammonium chloride, and low salt diet. All patients received fluids ad lib. 

Brief abstracts of case histories in the order in which they were treated 
follow: 


CasE 1.—L. T. Normal primipara. 38 weeks’ gestation. 10 mg. ACTH every 6 
hours for 7 days. No other medication. Regular diet. No evidence water retention. 
Gain % pound in the 7 treatment days. 

CasE 2.—G. K. Chronic hypertension. Acutely superimposed pre-eclampsia at term. 
Controlled and lost 5 pounds on 2 days of toxemia regimen. Then ACTH 10 mg. every 6 
hours added. Loss 44% pounds in 3 days and went into spontaneous labor. 

Case 3.—D. H. Severe pre-eclampsia at 36 weeks. No improvement on first hospital 
day. Then ACTH 10 mg. every 6 hours added to toxemia treatment. Albuminuria cleared 
on third day but blood pressure and edema improved only slightly. Output over 2,000 
c.c. every 24 hours. Normal spontaneous labor on seventh hospital day. 

CasE 4.—L. W. Normal multipara at 39 weeks. 10 mg. ACTH every 6 hours for 10 
days. Loss 6 pounds while receiving ACTH. “ 

CasE 5.—M. B. 37-year-old multipara. Chronic hypertensive disease with acute 
pre-eclampsia. After 7 days with improvement, ACTH 10 mg. every 6 hours added to 
toxemia regimen and continued for 9 days. Loss 7 pounds during ACTH therapy and 
output over 4,000 c.c. each day. 

CasE 6.—E. L. Chronic hypertension with pre-eclampsia. Improved on 2 days’ 
toxemia treatment to which was then added 10 mg. ACTH every 6 hours. In three days 
of treatment continued to improve losing 4 pounds with an output over 4,000 c.c. every 
24 hours. 

Case 7.—P. A. Pre-eclampsia. Primipara at 32 weeks. Improved on toxemia regi- 
men. Third hospital day, ACTH 20 mg. every 6 hours and toxemia regimen discontinued. 
Received 720 mg. over 9 days. Loss only 2 pounds while on ACTH and edema remained 
unchanged. Output over 4,000 c.c. daily. 

CasE 8.—C. P. Pre-eclampsia superimposed on chronic hypertensive disease at term. 
Received 30 mg. ACTH every 6 hours for three doses and went into spontaneous labor. 

CasE 9.—G. E. Normal primipara at 39 weeks, 30 mg. ACTH every 6 hours for 
total 1.04 Gm. on 9 days. No other treatment. Gain 4 pounds. Output usually over 3,000 
e.c. each day. No edema. Lost 2 pounds in 2 days after discontinuing treatment. 


The pronounced metabolic changes reported by others were not found to 
oeceur in pregnant women when treated with ACTH, whether pre-eclampsia 
was present or not. On doses as small as 10 mg. every 6 hours water retention 
and a rise in serum uric acid have been reported in normal patients. Blood 
sugars have been raised and serum proteins have declined. More pronounced 
metabolic shifts and water retention have been noted on dosages of 25 mg. 
every 6 hours. The smaller doses are effective in many conditions responsive 
to ACTH, for example, the collagen diseases. This is pointed out as explana- 
tion that all patients in this study received ACTH in quantities that are in a 
usually effective range. 

ACTH did not alter the blood uric acid, glucose, or serum protein in any 
case in the present study. The hematocrits were unchanged. No variations 
in blood urea nitrogen or chlorides followed. Glycosuria did not develop. 

The reduction in eosinophil counts that others have reported,’* '* often 
to the point of disappearance of these cells from the peripheral blood, did not 
occur here except in one case (G. E.), the normal patient who received 30 mg. 
every 6 hours. In her case the daily eosinophil count was lowered to ‘3 to 
6 cells per cubic millimeter. In all other cases there was no reduction in 
eosinophils. 
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ACTH did not definitely affect, favorably or unfavorably, the clinical 
course of pre-eclampsia. Patients made the improvement that would usually 
be expected from bed rest or the toxemia regimen, if used. G. E., the patient 
who received the greatest amount of the drug, showed mild water retention. 

No consistent change in the blood pressure was noted except that in a 
majority of cases the graded reduction that would be expected from rest in | 
hospital was observed. One patient (D. H.) had an inconsistent slight eleva- 
tion on the hourly recording that followed administration of the drug. 

Two women (M. B. and P. A.) had electrocardiograms before and at the 
termination of ACTH therapy. There was no evidence of hypopotassemia. 

None of the many side effects reported by others occurred. Forsham*® 
noted 25 mg. of ACTH caused uterine cramps and 3 women bled who had not 
menstruated for a year. The ACTH may have been a factor in the cases of 
the 5 women who went into labor while under treatment. At the time, most 
batches of the drug were reported running 0.02 to 0.04 USP units of oxytocin 
to 25 mg. 

Four of the 9 patients experienced heartburn while receiving ACTH and 
only then. No other reports of heartburn as a side effect of ACTH therapy 
have been noted. This reaction should not be surprising in light of the ill 
effects of ACTH in trials with peptic ulcer’® and the report of a perforated 
uleer during treatment of periarteritis nodosa.”° The pregnant woman has an 
inclination to develop heartburn due to the horizontal positioning of the 
stomach and atonicity of the gut. ACTH in these cases was apparently the 
extra burden needed to produce this symptom. 


Comment 


The lack of significant differences in eosinophil counts in toxemia and 
normal pregnancy appears to make this procedure valueless as an indication 
of the status of pregnant diabetic women as proposed by P. White.21. The ab- 
sence of lowered eosinophil counts in toxemia casts some doubt on the pres- 
ence of increased pituitary adrenocortical stimulation, at least as detectable 
by this test. 

The possibility of pre-eclampsia being a state of depleted adrenal reserve 
seems ruled out by the normal results found in the four-hour epinephrine test. 
At the same time it appears that the anterior pituitary has lost none of its 
power to stimulate the production of corticosteroids. Some of the counts 
and epinephrine tests were done in the most serious forms of the syndrome. 
There was no apparent difference in the mild and severe forms. It has been 
remarked that there was a greater variability in the results in pre-eclampsia. 
No correlation in clinical course and eosinophil count or the four-hour epi- 
nephrine test could be made. 

The fact that ACTH failed to produce definite increased water retention 
in pregnaney and pre-eclampsia, conditions of natural water retention, is 
particularly interesting. The possibility that pre-eclampsia may be influenced 
by doses greater than 30 mg. every six hours should be considered. This 
thought is supported by Thorn’s”* contention that unless a fall in eosinophils 
follows ACTH therapy no conclusions can be drawn on its therapeutic efficacy. 
It might be hypothesized that the ACTH administered to these pregnant 
women depressed the secretion of the pituitary’s adrenocortical hormone 
enough to block expected physiologic reaction. 

The failure of response to ACTH may mean that the adrenal gland in 
pregnancy is already under the stimulation of the patient’s endogenous ACTH 
and not capable of responding to this dose. A concept that the adrenal cortex 
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is exhausted seems untenable because of the normal response to epinephrine. 
Daughaday and MacBryde** suggested the possibility of an adrenocortical 
salt hormone that is independent of ACTH. 

The lack of water retention following ACTH therapy indicates that ex- 
cessive adrenocortical stimulation is probably not the cause of positive water 
balanee in pregnancy or pre-eclampsia. Obviously a great deal more study 
is needed to understand the relationship of the adrenal cortex to pregnancy 
and toxemia. 

Conclusions 


There is no significant difference in the number of eosinophils in the 
peripheral blood of women who are not pregnant, women who have a normal 
pregnancy, and patients with pre-eclampsia. There is no evidence of altered 
anterior pituitary-adrenocortical function in pre-eclampsia or normal preg- 
nancy when evaluated by the four-hour epinephrine test. Disappearance of 
eosinophils from the circulation oceurs in eclampsia but is not a constant 
phenomenon. ACTH in doses which are usually therapeutic has no definite 
effect on pre-eclampsia or normal pregnancy. The pregnant woman appears 
peculiarly resistant to ACTH as she fails to show expected physiological 
changes. 
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EXTRACELLULAR FLUID IN NORMAL PREGNANCY* 


Max M. FriepMAN, PH.D., Mitton J. Gooprrienp, M.D., Pauu F. Berwin, M.D., 
AND TENA GOLDSTEIN, B.A., NEw York, N. Y. 


(From the Department of Laboratories, Lebanon Hospital and the Department of Obstetrics 
and Gynecology, Morrisania City Hospital) 


LTHOUGH a large amount of data is available on plasma and blood vol- 
ume in pregnancy, few studies have been made on the entire extracellular 
fluid compartment. Since 1915, when Keith and Rowntree: demonstrated 
the use of vital red for the determination of plasma volume and Miller, Keith 
and Rowntree’ applied this technique to pregnant women, considerable in- 
vestigation has been made into the measurements and dynamies of the vascular 
compartment of extracellular fluid in pregnancy. In 1934, Dieckmann and 
Wegner’ used Congo red and reported an average increase of 25 per cent of 
plasma volume at term. These investigators (3), and Thomson and associ- 
atest demonstrated the importance of determinations based on surface area. 
Thomson and his co-workers‘ used T 1824 in determinations of plasma volume 
in pregnancy, and Roscoe and Donaldson® also used this dye to determine 
plasma volume in milliliters per square meter. McLennan and Thouin,° using 
the chromatographic technique of Morris,’ obtained a good recovery of Evans 
blue from the plasma, and pointed not only to a total blood volume increase 
at term of 32 per cent, but also to a breakdown of the figure to 41 per cent 
increase in plasma volume and 20 per cent increase in cell volume. More re- 
cently, in a study of plasma volume late in pregnancy, McLennan® failed to 
note a clinically significant lowering of plasma volume in the last week of 
gestation as reported by Thomson and co-workers‘ and Caton and his associ- 
ates. In this larger series of 56 patients he* confirmed his previously reported 
mean increase of 40 per cent in plasma volume during pregnancy. 


In a consideration of the entire extracellular fluid compartment in preg- 
nancy, Chesley and Chesley,’® using the thiocyanate method, reported an in- 
crease in ‘‘available water’’ as pregnancy progressed and pointed to the value 
of this procedure in differentiating fluid from protoplasmic weight gain in the 
last six weeks of pregnancy. In a subsequent report, Chesley" showed that 
there was no close correlation between weight gain and ‘‘available water’’ 
gain. Moreover, he was uncertain that water increase in normal pregnancy 
was confined to the extracellular fluid space alone. 

Caton and co-workers’? performed parallel studies of plasma volume 
(T 1824) and extracellular fluid volume (thiocyanate space) on ten subjects. 
These workers concluded that the vascular and extravascular spaces show a 
retention of fluid which varies in amount with each trimester of pregnancy. 
During the first and second trimesters, the percentage increase of vascular 
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fluid volume exceeds the percentage increase of extracellular fluid volume; 
in the last trimester the opposite is true. To eliminate the possibility that the 
dye might be ‘‘trapped’’ in the placenta, they cannulated the uterine vein at 
the time of elective cesarean section and took simultaneous samples of heparin- 
ized blood from the uterine vein and from the right antecubital vein. This 
procedure was performed after the injection of 10 mg. of T 1824 and 50 ml. of 
fresh radioactive red blood cells into the left antecubital vein. They found no 
difference in concentration of radioactive blood cells in the two specimens. 


Material 


The studies thus far reported® '* 1! have invariably used thiocyanate as a 
measure of the ‘‘available fluid.’’ We have undertaken the measurement of 
extracellular fluid volume in a series of normal pregnancies (ante partum and 
post partum) with the purpose of continuing the study of toxemia in preg- 
naney. Bromide ion was used for these determinations, and although the term 
extracellular fluid is used throughout, it is apparent that what actually was 
measured is the ‘‘bromide space.’’ 


Wallace and Brodie’? found a direct relationship between eee and 
serum Br 
See 1 and later Brodie, Brand, and Leshin'* proposed bromide distribu- 
serum C] 


tion as a measure of extracellular fluid. The advantages of bromide are: (1) 
it is nontoxic in the amounts administered; (2) it diffuses rapidly through- 
out the body; (3) it is slowly excreted; (4) it does not combine with proteins ; 
(5) it ean be accurately determined. 

Brodie, Friedman, and Ferraro,’* using the bromide method, computed 
the extracellular fluid of normal persons on the basis of surface area, and 
found the average to be 10.5 L. per square meter in males and 9.5 L. per 
square meter in females. Chesley,’® using thiocyanate, found an apparent 
curvilinear relationship between the body weight and the per cent of extra- 
cellular fluid of the body weight. The present series of determinations again 
shows a greater consistency and markedly lower standard deviations when 
calculated on the basis of surface area. Admittedly, the use of DuBois formula 
for ealeulating surface area during pregnancy cannot be completely justified. 
However, this error would not seem to be more significant than the calculation 
during pregnancy of extracellular fluid on the basis of body weight. 


Methods 


A earefully prepared 10 per cent solution of sodium bromide was used. 
This was placed in 50 ml. vials and sterilized to permit intravenous use. 
Twenty ml. blood were withdrawn by venipuncture and this was followed 
by the injection of 40 ml. of the 10 per cent sodium bromide solution into the 
same vein. After six hours a second specimen of blood was obtained from 
another vein. The blood specimens were collected under oil, allowed to clot, 
and centrifuged. Urine specimens were not collected since the excretion of 
bromide in the first six hours after injection is known to be less than 1 per cent 
of the amount injected. No untoward reaction was encountered except 
where extravasation of the bromide solution occurred during the injection. 
Slight local pain was noted at such time. No drowsiness was seen, this amount 
of bromide ion being too small to have any depressant effect. 

The bromide in the serum was determined by the method of Friedman,"® 
which is briefly as follows: 


The proteins are precipitated with trichloracetic acid, and a filtrate pre- 
pared. Duplicate aliquots of the filtrate are next buffered with acid phosphate, 
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and the bromide oxidized with hypochlorite to bromate. The excess hypo- 
chlorite is destroyed by sodium formate, and the bromate determined by titra- 
tion with thiosulfate. One worker ean perform akout 40 determinations in an 
average day. 

The bromide concentration in the serum resulting from the injection is 
caleulated as that amount present after injection less the amount present be- 
fore injection. This test is not dependable when the initial amount of bromide - 
is greater than 20 mg. per liter of serum. These higher amounts will be en- 
countered only when patients have been on previous bromide medication. 

Caleulations for the extracellular fluid were made by the formula used 
by Ferraro, Friedman, and Morelli :’® 


Br injected (mg.) 
Total ECF (liters) = Br per liter serum (mg.) * 0.88 


the factor 0.88 being an average value in consideration of the serum water and 
the Donnan factor. 


Selection of Patients 


The following criteria were used in the selection of the 25 normal ante- 
partum and the 15 normal postpartum patients: None of the patients chosen 
for this series evidenced at any time in their prenatal course signs or symptoms 
of toxemia or fluid imbalance. The average weight gain for the entire preg- 
naney was from twenty to thirty pounds, with no elevated blood pressure, 
edema, or albuminuria. No complicated pregnancy, or pregnancy with associ- 
ated condition was considered (multiple pregnancy, hydramnios, cardiac or 
renal disease, persistent vomiting, or severe varicose veins). The postpartum 
patients were tested from two to six days post partum. In all these, essenti- 
ally normal deliveries had occurred, with no protracted labor and subsequent 
dehydration. Determinations were performed on antepartum patients within 
two weeks of due date in the prenatal clinic, or upon admission to the ward 
when in early labor. No patient with a history of premature rupture of the 
membranes was included in this series. 


Results 


The volume of extracellular fluid in normal pregnaney at term, as seen 
from Table I, was found to be 11.3 L. per square meter of body surface and 
28.8 per cent of the body weight. Since normal, nonpregnant women show an 
average extracellular fluid of 9.5 L. per square meter,’* there is an apparent 
increase in this fluid compartment in pregnancy near term. With an average 
increase of 1.8 L. per square meter, and an average surface area of 1.65 sq. m., it 
would appear that the increase in total fluid was an average of 2.97 L. Caton 
and associates? determined that the average amount of extracellular fluid at 
term in the fetus and amniotic fluid amounts to 1.2 to 1.4 L. This still allows 
for 1.6 L. to be accounted for. Caton and co-workers® also determined that 
the average plasma volume increase at five days prior to onset of labor 
amounts to an average of 1.37 L. From these caleulations it would appear 
that the increase in extracellular fluid during pregnancy could be accounted 
for by the increase in the vascular compartment, the fetus, the placenta, and 
the amniotie fluid. 

The results in a series of extracellular fluid measurements in patients from 
2 to 6 days post partum are shown in Table Il. The average was found to be 
10.2 L. per square meter, with a standard deviation of + 0.63 L. Since the 
average nonpregnant female shows an extracellular fluid space of 9.5 + 0.5 L 
per square meter, the superhydration in these postpartum patients may be 
considered as negligible. What slight increase there might be could possibly 
be attributed to the vascular compartment. 
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TABLE I, RESULTS OF EXTRACELLULAR FLUID MEASUREMENTS IN NORMAL PREGNANCY AT TERM 


SURFACE ECF 
WEIGHT HEIGHT AREA TOTAL ECF ECF Yo BODY 
PATIENT (LBS. ) (INCHES ) (SQ. M.) (LITERS) PER SQ. M. WEIGHT 
6 145 64 1.70 19.7 11.6 27.7 
8 112 58.5 1.43 17.8 12.4 35.0 
10 203 65 1.98 22.6 11.3 22.4 
11 100 61 1.40 15.7 11.2 34.5 
12 120 60.5 1.51 16.9 11.2 31.0 
13 126 63.5 1.59 19.0 12.0 33.0 
14 135 63 1.62 19.7 11.2 32.1 
15 113 59 1.44 14.7 10.2 28.6 
16 145 61 1.65 18.4 11.2 27.9 
17 206 65.5 2.02 21.2 10.5 22.2 
18 140 64 1.67 17.6 10.6 27.2 
19 131 62.5 1.60 19.0 11.8 31.7 
20 180 63.5 1.81 21.7 12.0 24.9 
21 120 64 1,56 16.6 10.6 30.6 
24 130 64.5 1.63 18.0 11.1 30.6 
26 168 65 1.82 21.6 11.8 26.6 
31 162 63 1.77 20.3 11.6 27.3 
33 162 62.5 1.75 20.6 11.7 27.5 
34 161 61 1.73 20.4 11.7 27.5 
36 157 61.5 1.70 17.7 10.4 24.9 
37 115 60 1.47 15.2 10.4 29.0 
38 141 62.5 1.65 19.3 11.7 29.9 
31 162 63 1.77 20.3 11.6 27.3 
33 162 62.5 1.75 20.6 11.7 27.5 
34 161 61 1.73 20.4 11.7 27.5 
36 157 61.5 1.70 17.7 10.4 24.9 
37 115 60 1.47 15.2 10.4 29.0 
38 141 62.5 1.65 19.3 11.7 29.9 
39 125 64.5 1.60 18.0 11.3 31.7 
40 137 64.5 1.66 18.2 11.0 29.3 
60 132 61 1.58 17.5 11.0 29.3 
Average 1.65 18.7 11.3 28.8 
8.D.* +0.55 +3.28 
2 
‘sD. = 3555 
where d = average deviation 


n 


number of determinations 


TABLE II. RESULTS OF EXTRACELLULAR FLUID MEASUREMENTS IN NORMAL PREGNANCY 


POSTPARTUM 
SURFACE TOTAL ECF 
. WEIGHT HEIGHT AREA ECF ECF Yo BODY 
PATIENT (LBS. ) (INCHES ) (SQ. M.) (LITERS) PER SQ. M. WEIGHT 
30 158 72 1.91 17.3 9.1 24.0 — 
44 133 65 1.66 14.7 8.9 24.2 
45 117 63.5 1.52 15.4 10.2 29.0 
46 141 64 1.66 15.4 9.3 24.0 
47 140 63.5 1.63 17.0 10.4 26.8 
48 148 62 1.66 17.5 10.5 26.0 
49 144 63 1.68 20.1 12.0 30.6 
50 128 63 1.60 17.1 10.7 29.5 
51 120 62.5 1.53 15.8 10.3 29.0 
52 106 62.5 1.46 13.8 9.5 28.6 
53 120 63 1.55 16.1 10.4 29.5 
55 193 70 2.04 22.2 10.9 23.3 
56 194 64.5 1.87 21.2 11.3 22.9 
57 133 68 1.71 17.0 10.0 28.2 
59 111 64 1.51 15.8 10.4 31.2 
Average 17.1 10.2 27.0 
8.D. +0.63 +2.64 


; 
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Comment 


The use of thiocyanate as a measure of extracellular fluid has in previous 
studies indicated that there was an increase in this fluid compartment during 
pregnancy. The present study confirms these previous findings® ‘* +? while 
also introducing the use of bromide in place of thiocyanate for the measure 
of this fluid compartment. The advantages of bromide have been previously 
outlined. Although the analytical determination of thiocyanate is simpler 
than that for bromide, the advantages for bromide might still be seen in that 
no urine collections or analyses are necessary since this halide is excreted 
very slowly. Bromide does, however, have the disadvantage in that repeated 
determinations cannot be performed until the serum bromide level comes back 
to normal, which may require several weeks. The reason for this seems to be 
that the bromide ion will eventually diffuse into the cell and a further injec- 
tion of sodium bromide at such time will not give a true equilibrium between 
vascular and interstitial compartments. This suggests the combined use of 
bromide and thiocyanate in such instances where repeated determinations are 
desired. 
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Fig. 1.—-Curve showing relationship of body og to per cent extracellular fluid of body 
weig’ 


It appears from the data presented in these experiments that the com- 
putation of extracellular fluid on the basis of surface area gives more con- 
stant results than when caleulated on the basis of weight alone. The curve 
of Fig. 1, a plot of weight against extracellular fluid as per cent of body 
weight, gives a curvilinear relationship as found also by Chesley.*° The ad- 
vantages of the use of surface area is further seen from a recaleulation of the 
data of Freis and Kenny.’’ These authors, using thiocyanate, obtained an 
average extracellular fluid space in seven patients in the ‘‘third trimester”’ 
of pregnancy amounting to 28.2 per cent of body weight (in this present 
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series it was found to be 28.8 per cent). Also from their data it may be eal- 
culated that the average was 11.3 L. per square meter (in this present series 
using bromide it was 11.3 L.). The similarity of results is striking in that 
different substances were used for measurements of extracellular fluid com- 
partments. 

In a limited number of ‘‘mild’’ toxemias, Freis and Kenny” found an 
average extracellular fluid volume amounting to 27.7 per cent of the body 
weight ante partum, and they concluded that in this condition there is no ap- 
parent increase in extracellular fluid. However, a recalculation of their data 
on the basis of surface area shows that these antepartum patients had an extra- 
cellular fluid volume of 12.9 L. per square meter, as compared to 11.3 L. per 
square meter in normal pregnancy in their series. The reason for the dis- 
crepancy in their figures when calculated on body weight or surface area is 
not immediately obvious. One is tempted to conclude that the increase in 
extracellular fluid in mild toxemia is accompanied by a parallel increase in 
weight, giving the same percentage by weight as in normal] pregnancy, while 
the surface area is less affected by weight than by height, which remains con- 
stant. In an unpublished series of cases of pre-eclampsia from our laboratory, 
we have obtained results similar to those of Freis and Kenny” and find sig- 
nificant increases in extracellular fluid based on surface area. In this respect 
it is of interest to note the statements of Chesley and Chesley’ that ‘‘ patients 
who are found to have excessive available water, although apparently normal 
otherwise, are prone to develop the classical signs and symptoms of pre- 
eclampsia.’’ 

Summary 

1. The distribution of bromide ion as a measure of extracellular fluid 

space was studied in a series of 25 normal antepartum and 15 normal post- 


partum patients. 
2. The extracellular fluid was found to be 11.3 L. per square meter of 


~ body surface ante partum, and 10.2 L. per square meter post partum. 


3. The advantage of using surface area as compared to body weight in 
the caleulation of extracellular fluid was discussed. 


References 


. Keith, N. M., Rowntree, L. G., and Geraghty, J. T.: Arch. Int. Med. 16: 547, 1915. 

. Miller, J. R., Keith, N. M., and Rowntree, L. G.: J. A. M. A. 65: 779, 1915. 

Dieckmann, W. J., and Wegner, C. R.: Arch. Int. Med. 53: 71, 1934. 

Thomson, K. J., Hirsheimer, A., Gibson, J. G., 2nd, and Evans, W. A., Jr.: Am. J. 
Osst. & GyNEc. 36: 48, 1938. 

. Roscoe, M. H., and Donaldson, G. M. M.: J. Obst. & Gynaec. Brit. Emp. 53: 527, 1946. 

- MeLennan, C. E., and Thouin, L. G.: Am. J. Opst. & Gynec. 55: 189, 1948. 

- Morris, C. J.O. R.: J. Physiol. 102: 441, 1944. 

-. MeLennan, C. E., and Corey, Dorothy L.: Am. J. Osst. & GyNeEc. 59: 662, 1950. 

. Caton, Wm. L., Roby, C. C., Reid, D. E., Gibson, J. G., 2nd: Am. J. Ospst. & GyNec. 57: 

471, 1949. 

10. Chesley, L. C., and Chesley, E. R.: Am. J. Opst. & GyNec. 42: 976, 1941. 

11. Chesley, L. C.: Surg., Gynec. & Obst. 76: 589, 1943. 

12. Wallace, G. B., and Brodie, B. B.: J. Pharmacol. & Exper. Therap. 65: 220, 1939. 

13. Brodie, B. B., Brand, E., and Leshin, 8.: J. Biol. Chem. 130: 155, 1949. 

14. Brodie, B. B., Friedman, M. M., and Ferraro, L. R.: J. Biol. Chem. 140: 21, 1941. 

15. Ferraro, L. R., Friedman, M. M., and Morelli, H. E.: Arch. Int. Med. 83: 292. 

16. Friedman, M. M.: J. Biol. Chem. 144: 519, 1942. 

17. Freis, E. D., and Kenny, J. F.: J. Clin. Investigation 27: 283, 1948. 


THE RELATIONSHIP OF THREATENED ABORTION 
TO FETAL ABNORMALITIES* 


E. S. Burer, M.D., Evanston, IL. 


(From the Northwestern University Medical School and the Department of Obstetrics and 
Gynecology of the Evanston Hospital) 


T IS well known that all fertilized eggs, in man and other animals, do not 
develop into living normal offspring. The lower mammals having large litters 
regularly show a high incidence of defective ova that die early in their develop- 
ment, and are for the most part absorbed. Corner,’ studying the ratio of corpora 
lutea to offspring in the ferret, found an average fetal mortality rate of 24 per 
cent. Hammond? estimates a prenatal mortality of about 40 per cent in the 
rabbit. Robinson,* after following 28,000 matings in horses, calculated a pre- 
natal mortality of 48 per cent. Hertig* states that in animals producing litters, 
approximately 30 per cent of ova are defective. Of this 30 per cent, about one- 
third, or 10 per cent of the total ova liberated, reach a stage in their development 
comparable to a clinically recognizable pregnancy. The other two-thirds, or 
20 per cent of the liberated ova, may fail in the process of fertilization, segmenta- 
tion, or implantation. Thus the 10 per cent that do implant and develop to a 
variable degree, but ultimately die before full term, are closely analogus to the 
approximately 10 per cent of human pregnancies that end in abortion.* * 


Even gross examination has long revealed that many aborted pregnancies 
are not perfect, or complete. The studies of Mall and Meyer,** followed by 
Streeter, gave us the now generally known picture of the defective ovum. Their 
descriptions of this segment of pathology are classic. Hertig of Boston, continues 
his long and careful study of aborted specimens. Reporting on 1,000 consecutive- 
ly received abortuses,® he classifies 61.7 per cent as having defects or abnormali- 
ties of the ovum. The remaining 38.3 per cent abortions he designates as due to 
maternal causes. The abnormal ova vary from the absent or extremely defective 
embryo—the so-called ‘‘blighted ovum’’—through various degrees of imperfec- 
tion to localized anatomic anomalies. These latter are chiefly of the nervous 
system, and in his series were four times that of such anomalies in term deliveries. 
About two-thirds of Hertig’s ‘‘blighted ovum’’ group showed various degree 
of hydatidiform degeneration in their chorionie villi. 

The above remarks are but a summary of what every gynecologist knows. 
Many patients through lay medical articles are becoming aware of some of 
medicine’s broad problems. More and more women are being partially consoled 
at the loss of an early pregnancy with a brief recital of the ‘‘blighted ovum”’ 
story. However, the study resulting in this essay was inspired four years ago 
by two considerations : 


1. Patients threatening to abort often ask, ‘‘If I don’t lose this very 
possibly malformed pregnancy now, will I deliver a defective baby later?’’ 

2. Several patients claimed they were quoting medical advice such as, 
‘‘You might as well lose this unstable pregnancy now, because it’s probably 
defective anyway.’’ 


*Read before the Chicago Gynecological Society, May 19, 1950. 
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The literature gives no single series large enough to show the statistical 
expectation of congenital deformities after threatened abortion. Several authors 
have mentioned two or three instances of deformed infants born after threats 
to abort. Moench® states it is often not worth while to try to save the gestation 
nature is trying to cast off. Kane'’® found five congenital defectives among 
thirty-six living children whose mothers were habitual aborters, and thought 
the prevention of abortion merely thwarted nature’s elimination of the unfit. 
Kotz and associates'! reported five defectives in 102 cases of threatened abor- 
tion, or 4.9 per cent. Yet in Shute’s collection from the literature of 44% 
deliveries after threatened abortion, only 2 per cent resulted in defectives.’? 

The averaging of many reports makes it apparent that at least 10 per cent 
of human pregnancies are lost before viability. Galloway’* in 1939 reported an 
incidence of 11.1 per cent spontaneous abortions during 12,294 consecutive 
deliveries at the Evanston Hospital in the years immediately preceding the 
present study. 

Another group threatens to abort but goes on the deliver infants that are 
of an age quite compatible with survival. The published incidence of threat- 
ened abortion varies greatly. It obviously precedes, and therefore at least equals 
the incidence of all spontaneous abortions. We are concerned tonight with 
pregnancies which continue their development after a threat of abortion. Con- 
clusions by competent authors as to the frequency of threatened abortions in 
eases in which the infants survive vary from 0.94 per cent to 16 per cent of viable 
infants delivered, with an average of 6 to 10 per cent.* '*'® These discrepancies 
are caused largely by two factors: 


1. Statistics from private and charity groups consistently show a much 
longer lower incidence of threatened abortions in the latter. Clinic patients are 
usually seen later in pregnancy, and many threats, as well as completed abor- 
tions, are not reported. 

2. The definition of a threat to abort varies. One paper is written with 
criteria of uterine bleeding or cramps or both’ ?°; other authors consider that 
a threatened abortion is always accompanied by uterine bleeding, either with 
or without uterine cramps.’* Rutherford required that the patient pass an 
amount of blood by vagina, excluding cervical and vaginal lesions, sufficient to 
make a 5 em. stain on a napkin.”* 


We have felt throughout the present study that without uterine bleeding 
a diagnosis of threatened abortion could be contested. Hence the following def- 
inition has been used: vaginal bleeding, before the fifth calendar month, exelud- 
ing cervical or vaginal lesions, which when reported was sufficient to cause the 
obstetrician to order the patient to bed for at least 24 hours. If the bleeding 
was not reported until after it had ceased, then it has been called a threatened 
abortion only if bleeding persisted for at least 24 hours. Obviously some of this 
group had uterine cramps, but they were not included without concomitant 
bleeding. 

My own observation of 900 consecutive private patients shows 8.8 per cent 
going to term after a threat to abort. It would seem that we may safely take 
Hertig’s estimate, derived after extensive search of the literature, that ‘‘at least 
6 per cent of pregnancies threaten to abort but go to term.’’* He writes later 
that ‘‘the incidence of threatened abortions must be in the order of 16-20 per 
cent (counting those that do abort). In contacting my clinical colleagues such 
figures seemed to be the consensus of opinion.’”? 

There were several factors that favored a study of the relationship of 
threatened abortion to congenital anomalies at the Evanston Hospital. In the 
area served, over 90 per cent of the patients are seen before the third missed 
period. During the period of study twelve members of the department of 
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obstetrics and gynecology performed over 85 per cent of the deliveries; seven 
of these men were in practice during all of the years covered. There has like- 
wise been but little change in the personnel of the department of pediatrics. 
Less than 10 per cent of the deliveries were in clinic patients. In each year 
covered, 95 to 100 per cent of stillborn infants came to autopsy. The hospital 
records are completely cross-filed under the standard nomenclature of diseases. 
In many cases it has been possible to talk directly with the patients in question. 
And finally, the staff and courtesy staff physicians have facilitated the study 
greatly with their excellent office records and thorough cooperation. 


Material 
The present study was conducted at the Evanston Hospital and covers 12,000 


consecutive deliveries from Nov. 1, 1940, to Aug. 20, 1949. The following data 
were obtained: 


1. Total deliveries, service and private. 
2. Total defective infants, divided into two groups: 
a. Those with major malformations or defects, such as anencephaly, 
hydrocephaly, mongolism, congenital heart disease, ete. 
b. Those with malformations compatible with survival and essential 
normaley, with or without corrective surgery. 


Infants with multiple defects were listed but once, under the most marked 
abnormality. 

3. The total of threatened abortions in this defective group. 

4. The estimated original number of pregnancies that resulted in 12,000 
term or near-term deliveries—this, using 10 per cent for spontaneous abortions, 
is 10/9 of 12,000, or 13,333. 

5. The least number of patients that could be expected to threaten to abort 
in such a series. This is 6 per cent of 13,333, or 800. This least figure is chosen 
because it must be conceded that some threats to abort may not have been record- 
ed, hence are not in our total. 

6. The frequency of defectives in the 10,000 deliveries preceding this study. 
The first or major defective group contained 110 cases, an incidence of 0.92 
per cent of 12,000 deliveries. 


The second group was composed of less serious abnormalities, and totaled 
179, or 1.5 per cent. 

The total of fetal defects was 289, or in 2.42 per cent of 12,000 deliveries. 

The number of threatened abortions in the entire group of 289 patients 
having defective infants was 25, an incidence of 8.6 per cent. In the group of 
110 cases of severely defective infants there were 12 threats, or 11 per cent, and 
in the group with less severe defects 13 threats, or 7.2 per cent. There was no 
disproportionate number of threats in any one category of either group. 

As previously mentioned, in the original pregnancies resulting in 12,000 
deliveries we could except at least 800 cases of threatened abortion. Twenty-five 
of these estimated 800 cases actually did threaten to abort, and did deliver de- 
fective infants. If 25 of these estimated 800 cases did have defectives, then 775 
did not. The incidence, then, of offspring with any detectable abnormality in 
cases of threatened abortion in this series is no more than 3.1 per cent. If, 
instead of 6 per cent as a ‘‘round figure’’ for the general incidence of threatened 
abortion, we had used 7 per cent or 8 per cent, the percentage of all defectives 
after threatened abortion would have been 2.68 or 2.36, respectively. 

Major abnormalities occurred 1.5 per cent of the estimated 800 cases of 
threatened abortion. Again, using 7 per cent or 8 per cent as the incidence of 
threatened abortion would reduce the probability of major defectives to 1.3 per 
cent and 1.1 per cent, respectively. Further, if one used an incidence of 8.8 
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per cent, as was actually recorded in 900 of these cases mentioned earlier, it 
would bring the expectation of major defectives to 1.0 per cent in the threatened 
abortion group. 

In these 900 personal cases, there were 79 threats of abortion recorded. In 
these 79 cases there were 2 defectives: an infant with congenital heart disease 
who at 6 months is having no cyanosis on effort, and a case of hypospadias. This 
is an incidence of 2.53 per cent for major and minor defects in infants of patients 
threatening to abort. 


TABLE I. MAgor ABNORMALITIES 


Mongolism 21 
Hydrocephalus 21 
Anencephaly 15 
Meningocele 11 
Myelomeningocele 5 
Hydrencephalomeningocele 1 
Spina bifida 6 
Microcephalus 1 
Congenital heart disease, severe 14 
Achondroplasis 2 
Gastroschisis 6 
Atresia small bowel 1 
Defect of diaphragm 3 
Siamese twins 1 
Aneurysm circle of Willis 1 
Hydromyelia 1 

110 

TABLE II. LESs SEVERE DEFECTS 

Congenital pyloric stenosis 44 
Club feet 31 
Hydrocele 21 
Hypospadias 20 
Harelip and/or cleft palate 11 
Heart disease, incompletely diagnosed 10 
Imperforate anus 
Supernumerary digits 8 
Syndactylism 5 
Defective or absent extremity 4 
Umbilical hernia 4 
Congenital dislocation, hip 2 
Miscellaneous 15 

179 


During the eight-year period covered by this study the physicians attending 
these 12,000 patients were almost without exception employing conscientiously 
whatever treatment at the time seemed most likely to salvage threatened abor- 
tions. If there is a danger of salvaging imperfect embryos by preserving pre- 
carious pregnancies, one might well expect the incidence of abnormalities in this 
series to exceed that of previous years. Although minor defects could not be 
accurately ascertained, the incidence of major abnormalities in the 10,000 
Evanston Hospital cases preceding those of this report was 0.95 per cent. 

The hydatidiform mole for some reason has occurred at the Evanston 
Hospital with less than one-third the frequency quoted by standard texts. There 
have been only two such moles recorded during these 12,000 deliveries, and none 
of the attending staff knows of any lost at home. 

There were only two women in the entire series who had more than one 
infant with a major defect; one of these had three consecutive hydrocephalics; 
the other, a Mongol followed by an infant with congenital heart disease. 
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Comment 


The majority of reports covering abnormal offspring consider chiefly those 
abnormalities designated in this a study as ‘‘major defects.’’ In 1939 Greenhill 
reported 0.94 per cent such fetal defects, after averaging the figures from 26 
obstetrical clinics covering 369,597 deliveries.2* This happens to agree almost 
exactly with the 0.92 per cent in the present series. Malpas has for many years 
studied and published obstetrical statistics from England. It is of interest to 
find him reporting in 1938 the incidence of all fetal defects in just under 14,000 
deliveries as 2.1 per cent.2* The present report includes 44 cases of pyloric 
stenosis, which deformity was not counted in Malpas’ series. Deleting these 44 
cases from our total gives an incidence of 2.05 per cent for all defects, almost 
identical with Malpas’ 2.1 per cent. However, there are some startling differ- 
ences in these two theoretically comparable series: 


1. Our frequency of major defects is only 70 per cent of that in the British 
report. 
, 2. Malpas’ incidence of anencephalus and hydrocephalus is 21, times greater 
than ours. 

3. His incidence of spina bifida is 5 times greater than our figure. 

The possible explanations of these differences lie beyond the seope of this 
paper. 


It is felt that the data presented have been obtained in such a way that we 
can safely state that no more than 3.1 per cent of threatened abortions result in 
abnormal offspring—quite possibly this is too high a figure. Likewise, the pos- 
sibility of delivering an infant with a major congenital defect after threatened 
abortion is no more than 1.5 per cent. These percentages are slightly higher 
than those in women with uncomplicated pregnancies. However, even if there 
were a 5 per cent incidence of defectives, one would still have 95 normal infants 
out of 100 deliveries following threatened abortion. 

The subject of the treatment of threatened abortion—both prophylactic and 
active—is beyond the compass of this paper. Suffice it to say that in recent 
years and to the present, continued suggestions are offered by competent labo- 
ratory and clinical investigators. To one making a superficial review of the 
past 15 years of treatment of threatened abortion, there might seem to have been 
some confusion in the rationale of therapy. However, you are familiar with the 
serious work and thought which have brought these changes. Hertig concluded 
his excellent study of abortion in 1944 with the following encouraging opinion : 
‘‘approximately 60 per cent of threatened abortions do abort without treatment, 
and approximately 60 per cent may fail to abort if they are treated.’”* 

Work presented very recently by Colvin, Bartholomew, Grimes, and Fish,”° 
is considerably less optimistic; from their computations only 3.3 per cent of 
their patients threatened with abortion could conceivably have been helped by 
any therapy. Statements such as Hertig’s as well as the experience of many 
practicing physicians make some clinicians still feel that a certain number of 
‘“good’’ pregnancies may be salvaged under medical care. Greenhill’s incidence of 
major defects in over one-third of a million collected deliveries prior to 1938 
was 0.94 per cent. At the Evanston Hospital during attempted specific treat- 
ment of threatened abortion the incidence was 0.92 per cent; before this period 
it was 0.95 per cent. One may infer from these figures that with or without 
treatment of threatened abortion the same number of defectives are born. At 
least, in this particular field, medical zeal is not adding to the world’s medical 
and social problems, nor has it so far instituted any treatment of threatened 
abortion dangerous to mother or fetus. 

The hydatidiform mole is rare enough that our low incidence at Evanston 
Hospital may correct itself to the world average in the next few thousand de- 


= 
2 


Am. J. Obst. 


liveries. The hydatidiform changes described by Hertig in early abortions are 
associated with extreme imperfections of fetal circulation, and it would seem 
most unlikely that any treatment could prolong these gestations. 

From the data presented it is apparent that we fortunately cannot signifi- 
eantly change the incidence of abortions in abnormal pregnancies. 


Summary 

There were 289 infants with congenital defects, or 2.42 per cent of 12,000 
consecutive infants delivered at the Evanston Hospital. Of these 289, there were 
110, or 0.92 per cent of 12,000, who had major abnormalities; 179, or 1.5 per cent 
exhibited less severe defects. It is estimated that there were at least 800 cases 
of threatened abortion in these 12,000 cases. The incidence of major fetal 
defects in the threatened abortion group is no more than 1.5 per cent. This is 
slightly greater than the incidence of defective infants in the group which did 
not threaten to abort. In clinical terms, however, the data give an expectancy 
of normalcy in 97 out of 100 infants whose mothers have threatened to abort. 
The incidence of abnormal infants in the series does not significantly differ 
from local and national averages covering years previous to attempted specific 
treatment of threatened abortion. It would seem, therefore, unlikely that at- 
tempts to save threatened abortions increase the frequency of abnormal babies. 


Conclusions 


1. From this study, a patient whose pregnancy survives a threat to abort 
has at least a 98.5 per cent chance of delivering a baby without major or life- 


threatening defects. 
2. There is no evidence that the treatment of threatened abortion has in- 


creased the incidence of congenital defects. 
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Discussion 

DR. LESTER D. ODELL.—You have just heard an evaluation of what constitutes an 
important, and sometimes embarrassing, clinical problem. Some of us, I am sure, have ex- 
perienced a situation where we have prepared a patient for what appeared to be an inevitable 
abortion by informing her that the pregnancy was possibly defective, only to have the bleed- 
ing cease and the pregnancy carry to term. ‘The subsequent explanation on our part to re- 
assure the patient probably sounded illogical to her, and the patient possibly felt that she 
had been misinformed. 

Dr. Burge’s findings indicate that threatened abortion does not particularly predispose 
to congenital malformations discovered at birth, in spite of the very good evidence that em- 
bryos of abortions are defective in many instances. The essayist is to be commended in 
that his figures are most convincing; he has established his point not once, but from several 
different angles. From these findings one might wonder what relationship threatened abor- 
tions have to inevitable abortions which show such a large number of defective embryos. 
The question also arises whether threatened abortion predisposes to the development of con- 
genital abnormalities which may become manifested several months or years after birth, a 
point not covered by Dr. Burge’s paper. I am told by some pediatricians that a history of 
bleeding during pregnancy is fairly common in mothers who visit pediatric neurologists. That 
the uterus should be cognizant of neurological defects in the embryo to such an extent as to 
register displeasure by bleeding seems to be slightly far fetched. It has been shown, for 
example (Haterius), in the experimental animal, that the uterus may be incised, the fetus 
removed, and wax pellets substituted. Subsequently, the animal will continue to term and 
deliver the pellets, the uterus none the wiser. On the other hand, the possibility exists that 
threatened abortion, if the bleeding originated from the site of placentation, might so em- 
barrass the developing embryo that neurological defects could result. I have been unable to 
obtain any published figures with reference to this point. It is worth noting that organo- 
genesis is almost complete by the end of the second month of intrauterine life; so all major 
abnormalities should have their origin before the end of the second fetal month. Therefore, 
any bleeding after the second month could hardly be cxpected to produce major malforma- 
tions. I would like to ask Dr. Burge what percentage of the bleeding reported in this series 
of cases occurred after the second fetal month. I do not know what causes the bleeding in 
threatened abortion, I know only what the endocrinologists suggest. It is reassuring that 
Dr. Burge found that our attempts at therapy for threatened abortion did not predispose to 
congenitally defective babies. On the other hand he does not reassure us that our attempts 
do much good toward saving pregnancies. 

DR. BURGE (Closing).—Since this study was completed, some 1,200 more cases have 
been added, showing no basic change in the figures as given. We will continue this study 
for the next few years because it was very early appreciated that by sampling just one 
man’s practice, the statistics often are not reliable. Whereas one physician was having an 
unusual number of fetal defects one year his figures were offset by those of another who 
during the same time was having little trouble. It is felt that many thousands of cases are 
necessary to get proper relationships in this problem. These figures were studied by com- 
petent men at Northwestern University who found results statistically significant. 

I became interested in this problem when I had three patients who threatened to abort. 
One rather promptly aborted. One after some difficulty went to term and was delivered 
of a normal infant. The third went to term and delivered an anencephalic monster. I think 
all of us have often wondered whether threatened aborters should be treated at all. 

Dr. Odell asked about the number of apparent threats in the first two months. I do 
not have it broken down that way, but I do have figures showing that 88 per cent of these 
threatened abortions occurred within the first three fetal months. 
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PROLONGED LABOR: A STUDY OF 211 CASES 


J. R. WINTERRINGER, M.D.,* ROCHESTER, MINN. 
(From the University of Maryland Hospital) 


HIS paper is a review of the records of prolonged labor in the University 

of Maryland Hospital from July 1, 1945, through June 30, 1949. For the 
purposes of this study prolonged labor is defined as any labor that lasts longer 
than twenty-five hours excluding the third stage. The onset of labor is defined 
as the progressive dilatation and effacement of the cervix to 3 or 4 em. without 
regard to the frequency, intensity, or duration of contractions. All the period 
from the time labor is established until delivery is completed is regarded as 
labor regardless of whether or not uterine contractions occur in the interim. 


Material 


The records of 10,042 deliveries were reviewed. Of the 850 cases in which 
the original diagnosis was prolonged labor, only 211 fulfilled the criteria out- 
lined above. Of 211 patients, 114 were Negroes, 27 were white ward patients, 
and 70 were white private patients. The ratio of cases of prolonged labor to 
the total number of patients seen during the period covered by this review was 
approximately the same for the three groups. The incidence of prolonged 
labor was found to be 2.1 per cent which compares with 2.7 per cent reported 
by Odell, Randall and Scott,’ 4 per cent by Donnelly,? and 4 per cent by 
Bradford, Woltz and Bradford.’ 

One maternal death occurred in the series. The patient was a 31-year-old 
primigravida who was admitted in severe pre-eclampsia and in labor, and who 
had not received antepartum medical supervision. She was delivered of a liv- 
ing 4,423 gram child by low forceps after forty-five hours of labor and died 
suddenly eight hours post partum in toxemie shock. 


Etiology 


The distribution of the cases according to the causes of prolonged labor is 
given in Table I. As has been found by most other investigators, primary 
uterine inertia was the most common cause. The incidence of primary uterine 
inertia based on all deliveries was 0.8 per cent, which is somewhat lower than 
that usually reported.® ’ It is felt that in 24 of these cases the use of heavy 
sedation very early in labor probably upset the normal rhythmic uterine con- 
tractions, thereby causing uterine inertia. Included under positional dystocia 
were cases of transverse arrest, persistent occiput posterior position, and 
breech presentation in which no definite cephalopelviec disproportion existed 
and labor was not of the inertial type. Primary uterine inertia, cephalopelvic 
disproportion, and positional dystocia accounted for 93.3 per cent of the cases 
of prolonged labor in this series. In the cases listed under “early spinal anes- 
thesia” the diagnosis of cervical dilatation or of the station of the presenting 
part, or both, was in error and saddle block anesthesia was given very early 
in labor. The patient with the dermoid cyst was admitted in labor and was 
treated by cesarean section and extirpation of the tumor. 


*Formerly Resident in Obstetrics, the University of Maryland Hospital. 
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TABLE I, CAUSES OF PROLONGED LABOR 


CAUSES NO. CASES PER CENT 
Primary uterine inertia 76 36.0 
(24 probably caused by sedation) 
Positional dystocia 60 28.4 
Cephalopelvic disproportion 61 28.9 
Cervical dystocia 8 3.8 
Early spinal anesthesia 3 1.4 
Dermoid cyst blocking birth canal 1 0.5 
Contraction ring 1 0.5 
Multiple uterine fibroids 1 0.5 


Length of Labor 


In 15.2 per cent of the cases labor lasted longer than fifty hours (Fig. 1). 
The second stage was longer than two hours in 37 cases and longer than six 
hours in 9 eases. One fetal death occurred in this group, that being due to 
intracranial hemorrhage. If the fetal mortality rate in these 37 cases (2.7 per 
cent) is compared with the over-all rate of 10 per cent for the 211 cases, it 
appears that prolongation of the second stage did not increase fetal mortality. 
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Fig. 1.—Length of labor in 211 cases of prolonged labor. 


The babies of mothers with prolonged labor were not excessively large 
(Fig. 2); only 8 weighed more than 4,500 grams. However, 4 of these were 
born to multiparas who had previously been delivered of smaller babies in 
normal labors, and 3 of the 4 died of intracranial hemorrhage. It would seem 
then, that while excessive size of infants was not a constant factor, yet when 
prolonged labor was due to this fact, fetal mortality was excessively high and 
the risks to the mother were increased. 


Roentgen-ray Pelvimetry 


It is felt that roentgen-ray pelvimetry has been used too infrequently and 
that its increasing use, particularly in conjunction with pelvic examinations, 
will be reflected in lower maternal and fetal morbidity and mortality rates. 
This type of pelvimetry should never be neglected in multiparas whose labor 
fails to progress. It was used in only 41 of the 61 cases in which the final diag- 
nosis was cephalopelvie disproportion. 


Am. J. Obst. & Gynec. 
March, 1951 


624 WINTERRINGER 


Fetal Position 


The distribution of the cases according to the fetal position at time of 
delivery is given in Table II. The high proportion of occiput transverse and 
occiput posterior positions so common in prolonged labor is apparent. Many 
times the desultory labor that results after amniorhexis has been done for 
induction seems to prolong labor. However, it seemed that in many cases 
rupture of the membranes after the onset of labor probably decreased the 
length of labor. In 58 per cent of this series the membranes were ruptured less 
than twenty-four hours before delivery. 


TABLE II. FeEtTar POSITION 


POSITION NO. CASES PER CENT 
Occiput anterior 115 54.5 
Occiput transverse 51 24.2 
Occiput posterior 32 15.1 
Breech 12 5.7 
Brow 1 0.5 


Method of Delivery 


An analysis of the cases according to the method of delivery is given in 
Table III. Five fetal deaths occurred in the 41 midforeeps deliveries. None 
of the 20 hysterostomatomy incisions extended. The cesarean section rate 
for the series was 12.2 per cent while the rate for the entire clinic during the 
same period was 2.5 per cent. Thirteen of the cesarean sections were of the 
extraperitoneal type, 12 were low cervical, and 1, because of the extreme 
obesity of the patient, was a classical cesarean section. When abdominal de- 
livery is indicated, it is the policy of this hospital to do this by the extra- 
peritoneal route in some of the cases. Of the 13 here reported, 5 were indi- 
cated on the basis of infection in patients admitted late in labor. Rectal ex- 
tensions oceurred in 16 of the 141 central episiotomies and in 2 of the 13 medio- 
lateral episiotomies. Cervical lacerations occurred in 21.2 per cent and vagi- 
nal lacerations in 16.3 per cent of all deliveries from below. 


TABLE III. METHOD OF DELIVERY* 


| NO, CASES PER CENT 

Low forceps 110 52.1 
Midforceps (20 with hystero- 

stomatomy incisions) 41 19.4 
Cesarean section 26 12.3 
Spontaneous 18 8.5 
Breech 12 5.7 
Destructive t 1.9 


*In 41.6 per cent of all deliveries from below rotation from occiput transverse or 
posterior to anterior was done. Scalp clamp used 14 times without fetal death. 


Use of Drugs 


All Pitocin used was given intramuscularly in doses not greater than 1 
minim each twenty minutes. There was no case of uterine rupture. Table IV 
shows that the use of Pitocin apparently did not increase fetal mortality and 
that reduction in the use of midforceps and the length of labor was effected. 
This is essentially in agreement with the findings of Eastman’ and Reid.® 
Pitocin was wrongly used in 18 cases in which cephalopelvie and positional 
dystocia were later found to exist ; 3 fetal deaths, all due to intracranial hemor- 
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rhage, occurred in this subgroup. Hysterostomatomy incisions were necessary 
in 8 cases after Pitocin had been used, possibly indicating its failure. It is 
felt that Pitocin should not be used (1) if mechanical obstruction to delivery 
exists, (2) in doses greater than 1 minim each twenty minutes, or (3) in pa- 
tients whose parity is greater than 4. More recent experience indicates that 
the administration of Pitocin by intravenous drip, as outlined by Hellman,* 
is the most efficacious method in primary uterine inertia. 
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Fig. 2.-—Fetal weights in 211 cases of prolonged labor. 


The dire results of greatly prolonged labor, also found by Bradford, Woltz 
and Bradford,’ are illustrated in Fig. 3. Operative delivery is defined as one 
accomplished by midforceps, cesarean section, or destructive procedures. It 
is felt that, because of the extremely poor results in labors that last longer 
than fifty hours, labor should be interrupted at least by that time. 


Of the 49 patients who received penicillin or sulfadiazine or both prophy- 
lactically, 10.2 per cent became febrile. Of the 162 who did not receive pro- 
phylactie drugs 23.2 per cent became febrile. The total maternal morbidity 
rate was 18.9 per cent. Fifty-five per cent of the 211 patients received fluids 
intravenously, and 35 per cent received morphine to promote rest. Prophy- 
lactic antibiotic therapy is felt to be indicated when it is suspected that labor 
may be prolonged. This is especially true in cases in which the membranes 
are ruptured early. Morphine is the drug of choice for giving patients much 
needed rest after twelve hours or more of labor. The resulting period of quiet 
may be used to advantage for giving glucose or saline, or both, intravenously. 


TABLE IV. USE OF PITOCIN 


PITOCIN 
GIVEN NOT GIVEN 
(45 CASES) (166 CASES) 
Fetal death rate, per cent 8.9 10.2 
(4 deaths) (17 deaths) 
Patients in labor less than 35 66.8 55.4 
hours, cent 
Patients having midforceps for 22.7 37.0 
uterine inertia, per cent 
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Fetal Position 


The distribution of the cases according to the fetal position at time of 
delivery is given in Table II. The high proportion of occiput transverse and 
occiput posterior positions so common in prolonged labor is apparent. Many 
times the desultory labor that results after amniorhexis has been done for 
induction seems to prolong labor. However, it seemed that in many cases 
rupture of the membranes after the onset of labor probably decreased the 
length of labor. In 58 per cent of this series the membranes were ruptured less 
than twenty-four hours before delivery. 


TABLE II. FETAL POSITION 


POSITION NO. CASES PER CENT 
Oceiput anterior 115 54.5 
Occiput transverse 51 24,2 
Occiput posterior 32 15.1 
Breech 12 5.7 
Brow 1 0.5 


Method of Delivery 


An analysis of the cases according to the method of delivery is given in 
Table III. Five fetal deaths occurred in the 41 midforceps deliveries. None 
of the 20 hysterostomatomy incisions extended. The cesarean section rate 
for the series was 12.2 per cent while the rate for the entire clinic during the 
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livery is indicated, it is the policy of this hospital to do this by the extra- 
peritoneal route in some of the cases. Of the 13 here reported, 5 were indi- 
cated on the basis of infection in patients admitted late in labor. Rectal ex- 
tensions occurred in 16 of the 141 central episiotomies and in 2 of the 13 medio- 
lateral episiotomies. Cervical lacerations occurred in 21.2 per cent and vagi- 
nal lacerations in 16.3 per cent of all deliveries from below. 


TABLE III. METHOD OF DELIVERY* 


| NO, CASES PER CENT 

Low forceps 110 52.1 
Midforceps (20 with hystero- 

stomatomy incisions) 41 19.4 
Cesarean section 26 12.3 
Spontaneous 18 8.5 
Breech 12 5.7 
Destructive 4 1.9 


*In 41.6 per cent of all deliveries from below rotation from occiput transverse or 
posterior to anterior was done. Scalp clamp used 14 times without fetal death. 


Use of Drugs 


All Pitocin used was given intramuscularly in doses not greater than 1 
minim each twenty minutes. There was no case of uterine rupture. Table IV 
shows that the use of Pitocin apparently did not increase fetal mortality and 
that reduction in the use of midforceps and the length of labor was effected. 
This is essentially in agreement with the findings of Eastman® and Reid.° 
Pitocin was wrongly used in 18 cases in which cephalopelvie and positional 
dystocia were later found to exist; 3 fetal deaths, all due to intracranial hemor- 
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rhage, occurred in this subgroup. Hysterostomatomy incisions were necessary 
in 8 cases after Pitocin had been used, possibly indicating its failure. It is 
felt that Pitocin should not be used (1) if mechanical obstruction to delivery 
exists, (2) in doses greater than 1 minim each twenty minutes, or (3) in pa- 
tients whose parity is greater than 4. More recent experience indicates that 
the administration of Pitocin by intravenous drip, as outlined by Hellman,* 
is the most efficacious method in primary uterine inertia. 
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Fig. 2.-—Fetal weights in 211 cases of prolonged labor. 


The dire results of greatly prolonged labor, also found by Bradford, Woltz 
and Bradford,' are illustrated in Fig. 3. Operative delivery is defined as one 
accomplished by midforceps, cesarean section, or destructive procedures. It 
is felt that, because of the extremely poor results in labors that last longer 
than fifty hours, labor should be interrupted at least by that time. 


Of the 49 patients who received penicillin or sulfadiazine or both prophy- 
lactically, 10.2 per cent became febrile. Of the 162 who did not receive pro- 
phylactie drugs 23.2 per cent became febrile. The total maternal morbidity 
rate was 18.9 per cent. Fifty-five per cent of the 211 patients received fluids 
intravenously, and 35 per cent received morphine to promote rest. Prophy- 
lactic antibiotic therapy is felt to be indicated when it is suspected that labor 
may be prolonged. This is especially true in cases in which the membranes 
are ruptured early. Morphine is the drug of choice for giving patients much 
needed rest after twelve hours or more of labor. The resulting period of quiet 
may be used to advantage for giving glucose or saline, or both, intravenously. 


TABLE IV. USE OF PITOCIN 


PITOCIN 
GIVEN NOT GIVEN 
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Fetal Mortality and Morbidity 


The total fetal morbidity rate was 7.9 per cent. Of the 7 babies with 
fever, the mother of only 1 had received penicillin or sulfadiazine prophy- 
lactically. Abscess of the scalp was the cause of fetal morbidity in 1 case; it 
occurred in 1 of the 14 babies on whom the scalp clamp was used. This baby 
was inadvertently not given routine prophylactic antibiotic therapy following 
use of the scalp clamp. An uneventful recovery followed penicillin therapy. 


EFFECT OF PROLONGED LABOR 
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Fig. 3.—Unfavorable effects of prolonged labor. 


Table V shows the causes of the 17 stillbirths. Of the 8 stillborn fetuses 
that showed intracranial hemorrhage, 3 of these were proved at necropsy and 
destructive procedures were carried out on the other 5 after fetal death was 
diagnosed. One of these was delivered by extraperitoneal cesarean section 
and embryotomy at a dilatation of 6 em. after fifty hours of labor. It is felt 


TABLE V. FETAL MORTALITY 


CAUSES NO, CASES 
Stillbirths.— 
Intracranial hemorrhage 
Shoulder dystocia 
Atelectasis 
Prolapsed cord 
Infection 
Hydrocephalus 
Unknown 
Neonatal Deaths.— 
Intracranial hemorrhage 


Total 
Fetal mortality rate, per cent 


\ 
| 80 
60 
30. 
: 
20: 
15 : 
+ 
J 
10 
: 5 
= 
% 
: 


Volume 61 PROLONGED LABOR 


Number 3 627 
that the handling of this case is open to considerable criticism in that the de- 
structive procedure undoubtedly should have been done from below. The still- 
birth due to infection occurred in a patient who was referred and admitted 
late in labor with a severe intrapartum infection. In 1 of the 3 cases included 
under shoulder dystocia the umbilical cord was found to be tight around the 
baby’s neck. 

There were 4 neonatal deaths all resulting from intracranial hemorrhage. 
One of the patients was delivered by cesarean section at a dilatation of 5 em. 
after sixty-three hours of labor. The other 3 all underwent difficult deliveries 
‘from below, axis traction being used in all 3 and midforeeps in 2. The total 
fetal mortality rate was 10 per cent. This compares with 10.4 per cent reported 
by Odell, Randall, and Scott,> and 4.7 per cent by Bradford, Woltz, and 
Bradford." 


TABLE VI. FETAL MorTALITY ASSOCIATED WITH 211 CASES OF PROLONGED LABOR 


CAUSE OF FETAL DEATH ASSOCIATED WITH DEATHS 


Primary uterine inertia (76 cases) 3 
Intracranial hemorrhage 
Prolapsed cord 
Infection 

Cephalopelvic disproportion (61 cases) 13 
Intracranial hemorrhage 
Shoulder dystocia 
Atelectasis 
Hydrocephalus 

Positional dystocia (60 cases) 4 
Intracranial hemorrhage 
Shoulder dystocia 
Atelectasis 

Cervical dystocia (8 cases) 1 
Unknown 

Other conditions (6 cases) 0 


Table VI breaks down the fetal deaths according to the cause of pro- 
longed labor. While cephalopelvie disproportion was the cause of prolonged 
labor in only 28.9 per cent of the cases, 61.9 per cent of all fetal deaths were 
in this group. The cause of 9 of the 13 fetal deaths in this group was intra- 
cranial hemorrhage. It is apparent that early abdominal delivery in these 
cases would have reduced fetal mortality. 


Summary and Conclusions 


1. An analysis of 211 cases of prolonged labor, an incidence of 2.1 per cent 
in 10,042 deliveries, has been presented. One maternal death occurred; this 
was secondary to severe pre-eclampsia. 

2. The three principal causes of prolonged labor were found to be primary 
uterine inertia, cephalopelvie disproportion, and positional dystocia. 

3. The highest incidence of prolonged labor was in primigravidas. It is 
noted that in prolonged labor in multigravidas excessive size of the fetus may 
be the cause of cephalopelvie disproportion. 

4, Rupture of the membranes seemed to hasten labor in some eases. 

5. Prolongation of the second stage did not seem to affect the fetal mor- 
tality rate. 

6. The use of Pitocin, with proper precautions, in cases of primary uterine 
inertia was found to hasten labor and to reduce the number of midforceps 
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deliveries. Fetal mortality was not increased and uterine rupture did not 
occur. While not outlined in this paper, recent experience indicates that the 
most efficacious method for administering Pitocin is by intravenous drip. 

7. The prophylactic use of antibiotics, the intravenous administration of 
fluids, and the use of morphine to promote rest are indicated to reduce ma- 
ternal morbidity and fetal morbidity and mortality. 

8. It is felt that roentgen-ray pelvimetry has been used too infrequently 
and its increased use, especially in conjunction with pelvic examinations dur- 
ing labor, to exclude contracted pelvis and positional disproportion, is indi- 
cated. 

9. The increased use of earlier cesarean section is probably indicated when 
borderline cephalopelvie disproportion exists and labor is of the inertial type. 

10. The high incidence of maternal morbidity and fetal mortality in labors 
that last longer than fifty hours indicates that delivery should be effected by 
the most appropriate means, at least by that time. 
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INTRAVENOUS DEMEROL IN THE SECOND STAGE OF LABOR* 


Haroip Scotr WINTERS, M.D., CeLso RAMON Garcia, M.D.,** 
SAMUEL LuBIN, M.D., Brookiyn, N. Y. 


(From the Department of Obstetrics and Gynecology, Cumberland Hospital) 


HIS study was conducted to estimate the safety and analgesic effect of 

intravenous Demerol (1-methyl-4-phenyl piperidine-4 carbonic acid ethyl 
ester) in the second stage of labor and was observed in a series of 339 cases. 

In recent years Demerol has been used extensively for obstetric analgesia. 
The pharmacology has been adequately reviewed and its efficacy demonstrated 
by other workers. Much of the literature describes the use of Demerol by the 
intramuscular route and most often in combination with other drugs such as 
scopolamine, Seconal, Amytal, and Nembutal, to produce a degree of amnesia 
and analgesia. Mention has been made of its administration by the intra- 
venous route. Most recently Brown, Volpitto and Torpin’ presented a series 
of cases where intravenous Demerol] and scopolamine were used during labor, 
but not during delivery. There is no agreement as to the optimum dosage nor 
the safest time to administer the dose preceding delivery ; some authors recom- 
mend administration 2 hours prior to delivery, others 1 hour, implying that 
administration closer to parturition may result in serious fetal narcosis. Yet 
there are reports of intravenous administration of Demero] when delivery was 
imminent, at full dilatation of the cervix, and also in the second stage up to 
within 10 minutes of delivery without adverse effect on the fetus. Clinical 
proof that Demerol usually has relatively minor adverse effects on the fetus 
when it is used to produce obstetrical analgesia, has been described by Way 
and co-workers.’ 

The authors originally began the present series to determine in a well- 
controlled study the optimum time for administration of intravenous Demerol 
before delivery. This, obviously, would be the point at which maximal ma- 
ternal analgesia and minimal fetal narcosis could be obtained. In addition, 
it soon became evident that it might be possible to devise a safe and readily 
accessible anesthetic method for use in those localities where other forms of 
anesthesia are not easily obtainable. 


Material 


During the period from July, 1949, to April, 1950, 339 patients were given 
intravenous Demerol during the second stage of labor. Their ages ranged 
from 16 to 37 years. There were 126 primigravidas and 213 multiparas. The 
majority of patients attended our antenatal clinic for a period of 4 to 6 months, 
but there were several who received no prenatal care. 


*Aided by a grant from the Kate Lubin Research Foundation, Inc. 
**Research Fellow in Obstetrics and Gynecology at Cumberland Hospital. 
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Complications existing at the onset of labor were: 


Toxemia of pregnancy, total 18 
(a) Pre-eclampsia, severe 4 
(b) Pre-eciampsia, mild 10 
(¢) Hypertensive cardiovascular disease, benign 4 


Pulmonary tuberculosis, chronic, arrested 

Rheumatic heart disease, Class ITA 

Rheumatic heart disease, Class IIC 

*Prematurity 2 
Multiple pregnancy 


DO DO 


The patients were selected at random; all were delivered by the intern 
and resident staff. Two hundred fourteen patients were delivered by low or 
outlet forceps. One hundred twenty-five delivered spontaneously. Two 
hundred seventy-six patients required episiotomy. Complications and surgical 
procedures during labor were as follows: 


Laceration, cervical 

Laceration, perineal, first degree 2 

Laceration, perineal, second degree 

Rotation by forceps 

Rotation, manual 

Breech, spontaneous 

Occiput posterior, persistent 

Intravenous Pitocin stimulation for secondary 
uterine inertia 

Breech extraction (aftercoming twin) 

Impacted shoulders 

Premature separation of placenta, partial 


Procedure 


Any patient judged to be deliverable; that is, who was fully dilated and 
in whom low or outlet forceps could be easily applied (a recommended pro- 
cedure at this institution), was given 2 ¢.c. of Demerol (100 mg.) by veni- 
puncture, usually in the antecubital fossa. This was administered slowly 
over a period of one-half to one minute timed by the clock, the patient being 
instructed to keep her eyes closed and breathe deeply. In this way the in- 
cidence of vomiting, dizziness, or other unfavorable artefacts was reduced to 
a negligible minimum. Among the signs of overdosage, described in the lit- 
erature, are profound stupor, psychosis with confusion, myoclonic twitchings, 
epileptiform seizures, marked euphoria, nausea, and hyperexcitation. Only 
the last two were encountered, and these infrequently (3 per cent). During 
the first stage Demerol, 100 mg., and scopolamine, 0.4 mg. (1459 grain), were 
administered intramuscularly for the relief of pain, as recommended in the 
literature. On occasion barbiturates were administered orally. Any patient 
receiving medication three hours prior to the administration of intravenous 
Demerol was eliminated from this series. Except for the use of 1 per cent 
proeaine solution in local infiltration along the line of the episiotomy, no other 
analgesics or anesthetics were given. 

Preliminary trial indicated that the administration of intravenous Demerol 
gave the greatest amount of analgesia when given within a range of 15 minutes 
prior to delivery. Accordingly, whenever possible, this plan was followed and 
the greater proportion of the patients were delivered within this period. In- 
stances beyond this time were usually due to faulty judgment of dilatation 
and/or deliverability of the patient. The degree of maternal analgesia and 
fetal narcosis were observed by the operator at hand and were recorded im- 
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*Prematurity was determined by birth weight and included all infants weighing 2,500 
grams or less. 
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mediately following delivery. Since the prime object was to assay the degree 
of maternal analgesia, amnesia was assessed only incidentally. 

The analgesic effects of Demerol were classified under four headings from 
the objective observation of the patient during labor, as outlined by Brown, 
Volpitto, and Torpin.' 


Excellent Showed no evidence of pain. 

Good Showed marked relief of pain. 

Fair Showed some relief of pain. 

Poor Showed no appreciable relief of pain. 


The condition of the infants was judged by the length of apnea, the degree 
of cyanosis and activity, and the efforts needed for resuscitation. 


The following gradation was set up and followed: 


Grade I: Ineluded those who breathed spontaneously and required the 
usual aspiration of the upper airway with suction by means of a mucus trap 
catheter. 

Grade II: Included those infants who required no oxygen but in whom 
spontaneous respiration, though delayed, occurred within 60 seconds of birth. 

Grade IIT: Ineluded infants requiring over 60 to 90 seconds of resuscita- 
tion and oxygen. 

Grade IV: Included infants requiring over 90 seconds of resuscitation 
and positive pressure oxygen insufflation, or showing asphyxia, cyanosis, and 
whose condition warranted treatment or follow-up by a pediatrician. 


Results 


There were 256 patients (75.7 per cent) of this series who had excellent 
or good analgesia, and 83 (24.3 per cent) who had fair or poor analgesia. In 
estimating the optimum time to administer Demerol] the following observations 
were noted: 


TIME EXCELLENT GOOD FAIR POOR 
1-3 Minutes 8 6 5 17 
3-5 Minutes 103 24 10 5 | 
5-7 Minutes 63 10 5 2 
7-10 Minutes 18 3 4 3 
10-15 Minutes 8 2 9 = 
15 Minutes 6 5 21 1 
Total 206 50 54 29 


Of 218 patients who were given intravenous Demerol, between 3 and 7 
minutes prior to delivery, 200 (92 per cent) had excellent or good analgesia. 
Of the 36 patients who were given intravenous Demerol, between 1 and 3 min- 
utes prior to delivery, 14 (39 per cent) had excellent or good analgesia. Of 
85 patients who were given intravenous Demerol, between 7 to 15 minutes 
prior to delivery, 42 (49.4 per cent) had excellent or good results. 

Twenty-four infants (7 per cent) showed evidence of distress at birth. 
Only two of 21 prematures were in this group and of these, the condition of 
one was Grade II and of one Grade III. The distribution of the grades of fetal 
embarrassment with relation to the time of the administration of Demerol is 
tabulated below: 


TIME GRADE II GRADE III GRADE IV 
1-3 Minutes 
3-5 Minutes 
5-7 Minutes 
7-10 Minutes 
10-15 Minutes 
15 Minutes 
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Among the infants showing fetal distress there were several contributing 
factors. The seven infants showing distress who were delivered from 1 to 3 
minutes following Demerol may have sustained initial medullary depression 
at the time of injection, as noted by previous workers.! Of the three in- 
fants showing distress delivered 3 to 5 minutes after Demerol, one was deliv- 
ered with difficulty following impaction of the shoulders. In the group of 
infants delivered between 5 to 7 minutes, the one showing Grade III distress 
was a premature weighing 1,900 grams, and the two showing fourth-grade 
distress were delivered as persistent occiput posteriors following a prolonged 
first stage; one of these had two tight loops of umbilical cord around the neck. 
There were 6 infants who showed embarrassment and who were delivered be- 
tween 7 and 10 minutes following Demerol; one of these was a premature 
weighing 2,100 grams who showed Grade II embarrassment; one was delivered 
as a persistent occiput posterior following a prolonged first stage and ex- 
hibited Grade III distress; and there was evidence of partial premature separa- 
tion in the one showing Grade IV embarrassment. Of the 5 embarrassed in- 
fants who were delivered 15 minutes or more following intravenous Demerol, 
one had a prolonged first stage and exhibited Grade III distress. 

There were no stillbirths in this series, but there were two neonatal deaths. 
One infant who died was apparently normal at birth, but died on the fourth 
day of life, 24 hours after developing signs of distress. At necropsy this in- 
fant was found to have congenital heart disease with atresia of the right ven- 
tricle and tricuspid valve, as well as stenosis of the pulmonary artery and a 
patent ductus arteriosus and foramen ovale. There was also early broncho- 
pneumonia with areas of atelectasis present. The other neonatal death was 
that of a 1,700-gram infant (28.5 weeks’ gestation), whose respirations were 
spontaneous at birth with a vigorous cry. This infant received adequate care 
for a premature newborn infant, but died after 11 hours. At autopsy broncho- 
pneumonia was found. No correlation between the method of analgesia and 
the neonatal deaths could be demonstrated. 

As far as the effect on labor was concerned, it was obvious that the 
Demerol had no adverse effect when administered in the second stage. On 
the contrary, in many cases the labor became more efficient. The patient who 
was previously excited or uncooperative, became relaxed, cooperative, and 
‘‘bore down’’ as directed. This was previously observed by Brown, Volpitto, 
and Torpin.: No maternal mortality occurred and the maternal morbidity was 
limited to three cases of endometritis, one case of thrombophlebitis, one of 
paravaginal hematoma, and two cases of postpartum hemorrhage. Most of 
the patients lost less than 250 ¢.c. of blood (estimated volume), and in the 
cases of postpartum hemorrhage, the drug was not at fault. 


Comment 


To evaluate an analgesic-anesthetic method for the second stage of labor, 
certain criteria must be satisfied. The ideal is one that ean afford complete 
analgesia with complete safety to the mother and baby, without side effects 
and without interfering with the normal processes of labor. It should be ad- 
ministered easily, be applicable in the widest variety of instances, and readily 
available in any center. Furthermore, the maximum effect should be of a 
relatively short duration. 

The ideal method does not exist. However, in our experience, the method 
deseribed has been highly satisfactory. The over-all incidence of excellent 
and good analgesia was high and when the Demerol is administered between 
3 and 7 minutes prior to delivery, the results prove to be even better. It is 
felt that the maximum effect cannot be expected in less than three minutes. 
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Whether the effect diminishes after seven minutes or not is a matter for con- 
jecture. Our experience would tend to suggest this. A gratifying feature of 
the method was that the patient was never completely stuporous, in fact was 
able to respond to questions and comply with instructions. When the pa- 
tients were questioned a day later, the usual description was that they were 
aware of what was occurring, but that the delivery semed to be impressed on 
their conscious mind slightly. They recalled seeing the baby, its sex, but 
minute details were hazy. The patients usually slept soundly for several 
hours after delivery. Shadel* states that 100 mg. of Demerol, given intra- 
venously, will allow extensive surgical repair of the cervix, vagina, perineum, 
or rectum. This has been our experience in many cases. Fifty-seven of the 
276 episiotomies were performed and subsequently repaired under intravenous 
Demerol without local block and with excellent relief of pain. Of the 26 first- 
degree lacerations, 15 of them, as well as two of the four second-degree lacera- 
tions, were treated the same way with equally good results. Excellent relief 
of pain was likewise provided in the repair of two cervical lacerations. We 
do not advocate that such procedures as forceps or manual rotation, delivery 
of twins, breeches or impacted shoulders should be routinely executed under 
intravenous Demerol. However, the cases in this series lent themselves well 
to our method and were performed without incident. 

There is no complete accord among workers reporting the immediate ef- 
feet of intravenous Demerol on the blood pressure. However, the variations 
are of such slight degree as to cause no untoward effects. Others have listed 
toxemias of pregnancy among their contraindications. However, Shadel,* in 
a limited series of cases, noted no untoward effects. In the 18 cases of tox- 
emia encountered in this series, no ill effect was observed. In two eases of 
tuberculosis our results were encouraging. Our cases of cardiac disease were 
selected from well-compensated patients who had never shown signs of decom- 
pensation or regression during this or previous pregnancies. Here, again, the 
results were good. 

The intravenous use of Demerol described above has proved to be a safe 
analgesic-anesthetic method in obstetric practice. We agree with Shadel, 
who lists the following contraindications : 


1. Hysteria, epilepsy, or emotional instability. 

2. Obstetric complications: (a) Placenta previa. (b) Cephalopelvie dis- 
proportion. (c) Abruptio placentae. (d) Birth of monstrosity. (e) Patients 
with unengaged head or false labor. (f) History of previous sensitivity to 
drug. 


Although this paper is devoted to the analgesic effect of intravenous 
Demerol during the second stage of labor, we wish to make mention of our 
limited but promising experience with intravenous Demerol in the following 
instances: During intravenous Pitocin stimulation and induction of labor,‘ 
for the incision of a Bartholin abscess, for relaxation during vaginal exam- 
ination, and for the performance of the Rubin test and other minor surgical 
procedures. 

Summary and Conclusions 


1. A safe and readily accessible analgesic-anesthetic method for the see- 
ond stage of labor is presented. 

2. A series of 339 patients who were given intravenous Demerol] during 
the second stage of labor is presented. 

3. A standardized procedure for the administration of intravenous 
Demerol during the second stage of labor is outlined. 
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4. Criteria for judging maternal analgesia and fetal morbidity are 
enumerated. 

d. Seventy-five and seven-tenths per cent of the patients in the series 
had excellent or good analgesia. 

6. Ninety-two per cent of the patients who were given intravenous Dem- 
erol between 3 and 7 minutes prior to delivery had excellent or good analgesia. 
However, when the drug is administered prior to or after this time interval, 
there is a marked diminution in its effectiveness. 

7. Seven per cent of the infants delivered showed evidence of distress. 
Only 2 of 21 prematures were in this group. Related causes of fetal distress 
are enumerated for several of these cases. 

8. There were no stillbirths, but there were 2 neonatal deaths. Necropsy 
revealed no correlation between the method of analgesia and the neonatal 
deaths. 

9. There was no maternal mortality, and morbidity was not related to 
the administration of Demerol. 

10. No adverse effect was noted in 15 cases of toxemia in which intra- 
venous Demerol was given. 

11. The contraindications for the administration of intravenous Demerol 
noted by Shadel are enumerated. 

12. Intravenous Demerol is suggested for use in related fields. 
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BARTON OBSTETRIC FORCEPS; AN ANALYSIS OF 277 CASES* 


- Wayne Decker, M.D., AND CLAUDE Heaton, M.D., New York, N. Y. 


(From the Obstetrical and Gynecological Service | Third Surgical Division!, Bellevue Hospital 
and the Department of Obstetrics and Gynecology, New York University College of Medicine) 


HIS study is based on 277 deliveries by Barton forceps at Bellevue Hos- 
pital during the ten-year period from Jan. 1, 1940, to Dee. 31, 1949. In this 
interval there were 17,877 patients delivered. Barton forceps were used in 
1.55 per cent of the eases and constituted 68.4 per cent of the midforeeps used. 


Lyman Guy Barton presented his obstetric forceps at a meeting of the 
New York Obstetrical Society on Nov. 10, 1925.1. The first clinical trial of the 
Barton forceps was reported by Bachman of Philadelphia in 1927.2 The fol- 
lowing year Barton, Caldwell, and Studdiford published their paper on the 
new forceps.’ Since that date no paper on the Barton forceps has appeared in 
this country and only four papers in the world literature.** Furthermore, the 
Barton forceps have received scant attention in our textbooks with the single 
exception of Paul T. Harper’s Clinical Obstetrics published in 1930. 

The Barton forceps was designed primarily to secure a cephalic applica- 
tion to a head lying in the transverse in the upper pelvis. The problem was not 
a new one. Uytterhoven of Brussels, in 1805, designed an anteroposterior for- 
ceps, one branch of which was to be applied against the promontory of the 
sacrum and the other against the symphysis pubis. The forceps was never 
used on a living patient. 

In 1849, Baumers of Lyons, unaware of his predecessor’s work, invented 
an anteroposterior asymmetric forceps. Cazeaux said of this forceps, ‘‘I am 
convineed that the biparietal application of the blades, which is impossible with 
the ordinary forceps, is sometimes easy with that of Baumers,’ and I think it 
_ right to recommend their application in transverse position.” 

In 1893, Murdoch Cameron of Glasgow, devised an axis-traction forceps 
the anterior blade of which is applied behind the symphysis pubis and the pos- 
terior in front of the sacrum grasping the head upon its lateral aspects. At 
about the same time L. H. Farabeuf designed his Prehenseur-levier-mensurateur 
with a hinged anterior blade.® 

Barton, probably unaware of his predecessor’s attempts to solve the prob- 
lem of transverse arrest at the inlet, designed an instrument which is one of 
the few unique contributions to American obstetrics. 


Indications for the Use of Forceps 


The most frequent indication for the use of midforceps in this series was 
lack of progress in the second stage for two hours; this indication accounted 
for the use of forceps in 112 of the cases. In 42 instances the indication was a 
prolonged second stage of two hours or longer. Fetal distress prompted the 
use of forceps in 39 cases. In the remaining cases the indications were as fol- 
lows: uterine inertia in 24; toxemia in 19; maternal distress in 18; prolonged 


*Presented at a meeting of the New York Obstetrical Society, Oct. 10, 1950. 
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labor in 15; large baby in 5; uterine sear in 3. It will be noted that in 79 cases 
the pelvis was not a problem, forceps delivery being done for fetal distress, 
toxemia, maternal distress, or uterine sear. 


Results in Mothers 


Maternal Mortality.—There was one maternal death in this series, occur- 
ring in 1940. The patient was a 21-year-old, unmanageable psychotic who died 
on the sixth postpartum day of pneumonia. This patient probably sustained 
an injury to the bladder resulting in a vesicovaginal fistula although this was 
difficult to prove because the patient was maniacal throughout her stay in the 
hospital. No autopsy could be obtained. The baby died as the result of in- 
tracranial injury and is ineluded in the fetal deaths. 


Maternal Morbidity.—The maternal morbidity was quite high. Post 
partum, 11.2 per cent of the patients were morbid on the 101° F. scale; 26.0 
per cent were morbid on the 100° seale. This can be explained to some extent 
by the fact that 44.4 per cent of these patients were in labor 24 hours or longer. 
The morbidity rate shows a steady decline through the years, undoubtedly 
attributable to the addition of antibiotic agents as well as to the better manage- 
ment of labor and the puerperium. 


Trauma.—Injury to the maternal soft part of varying degree is inevitable 
in midforeeps delivery. In this series 2 patients sustained third-degree lacera- 
tions involving the rectum; following repair there were no complications. In 
one patient there was an avulsion of the anterior lip of the cervix which was 
left unrepaired but no difficulty was observed in the patient’s subsequent 
recovery. 

It is a policy of the service that the cervix be inspected after each midfor- 
ceps delivery. Eighteen cases of laceration of the cervix were discovered. 
Many of these were slight and as they did not bleed, were left unrepaired. 
Others bled to a marked degree until sutures could be applied. 

In 18 patients lacerations of the vagina resulted from delivery. These 
were either sulcus tears or extensions of the episiotomy wounds; all of these 
were of course repaired. In a few cases bleeding was excessive. In the entire 
series the estimated blood loss exceeded 500 ¢.c. in 16 of the patients. Exces- 
sive blood loss was adequately replaced by transfusion. Except for the ques- 
tionable bladder injury in the patient who died there were no other cases of 
injury to the bladder or the urethera. 


Results in Babies 


Barton forceps was used for delivery in 209 primiparas and 68 multiparas. 
All babies were of term size. 

There were 15 deaths, giving an uncorrected fetal death rate of 5.36 per 
cent. When we exclude congenital anomalies and deaths in utero before the 
onset of labor, the fetal deaths are reduced to 8, or a corrected fetal mortality 
of 2.85 per cent. During this ten-year period there were 209 fetal deaths at 
term from all causes giving an infant mortality rate in babies at term of 1.17 
per cent in the 17,877 delivered patients. 

As might be expected, all fetal deaths in the series attributable to the 
forceps were the result of intracranial injury which was proved by post- 
mortem examination in all cases but one. In this case no autopsy could be ob- 
tained, but the baby had convulsions and other manifestations of intracranial 
injury in the immediate postpartum period prior to death. 

There were 7 other instances of trauma to babies which did not result in 
death. One baby exhibited signs of intracranial hemorrhage but was well at 
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the time of discharge. Three babies showed Erb’s palsy, apparently dye to 
difficulty in delivery of the shoulders. Two of these had cleared up at time 
of discharge from the hospital; one case persisted. No adequate follow-up 
could be obtained. Two babies had a facial palsy but completely recovered in 
a few days. One child suffered an injury to the eye with hemorrhage into the 
anterior chamber. Follow-up revealed this to have resolved a few weeks after 
discharge without apparent residual damage to the eye. 


A comparison of the fetal death rate in full-term babies with the mid- 
forceps incidence as shown in Fig. 2 reveals a definite inverse proportion of 
the two rates. Thus, the higher the midforceps rate was, the lower the fetal 
death rate appeared to be and vice versa. 

Review of the fetal death rate, as shown in Fig. 3, reveals a gratifying 
decline in the latter years of the series. Since 1946 there has been no fetal 
death in 106 cases delivered by Barton forceps. All deaths occurred between 
1940 and 1946. This indicates, perhaps, that greater experience in the use of 
the instrument and more careful selection of cases have made the operation a 
safer procedure. 

Choice of Forceps 


Langman and Taylor,’ in an analysis of 701 midforceps operations oceur- 
ring on the Obstetrical Service at Bellevue Hospital from 1934 to 1945, found 
that the popularity of the Barton forceps steadily increased until over half 
of all midforceps cases were handled with this instrument. Among the various 
factors which they found had influenced the selection of forceps for each case 
we believe the two most important to be the position of the occiput and the 
type of pelvis. 


Fig. 1.—Axis traction attachment fixed to shank. 


1. Position of the Occiput.—In 185 cases the vertex was arrested in the 
transverse, a position particularly suitable for the application of the Barton 
forceps as a cephalic application is readily obtained. In 88 cases the occiput 
was in the posterior position. In most of these cases the occiput was rotated 
manually to the transverse followed by application of the Barton forceps. 
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Oceasionally, rotation occurred in the process of wandering the anterior blade 
of the Barton forceps over the occiput. 


It should be pointed out that in persistent posterior positions which the 
aperator is unable to rotate to the transverse manually, the Barton forceps 
may be applied directly to the sides of the head in the manner described by 
Dennen and the occiput rotated to the transverse by the forceps. This tech- 
nique does not seem to have been utilized in our series. 


TERM FETAL DEATHS 
MID FORCEPS RATE -——-—- 


1940 1945 1946 1947 1948 1949 
Fig. 2. 


Barton forceps was used in one case of face presentation, a 9 pound, 5 
ounce baby being successfully delivered from the transverse position. 


2. Type of Pelvis—Knowledge of the architecture of the pelvis is essen- 
tial for safe and successful delivery by Barton forceps. A satisfactory roent- 
genological classification of the pelves was obtained in 149 patients. Results 
are shown in Table I. 


Platypelloid pelves were found in 21 cases. As pointed out by Dennen,’’ 
Studdiford™ and others the Barton forceps is the ideal instrument for trans- 
verse arrest in a flat pelvis. Indeed, the Barton forceps has found its chief in- 
dication in high transverse arrest with posterior parietal presentation in this 
type of pelvis. In this situation the Kielland forceps is contraindicated espe- 
cially in the presence of a straight sacrum. 

Android pelves were found in 26 eases. Our results in this type of pelvis 
bear out the findings of Caldwell, Moloy and D’Esopo’ as to the advantages 
of the Barton forceps especially in an android pelvis with straight side walls 
with the occiput in either posterior or transverse positions. 

Seven cases of anthropoid pelves were found in the group studied by x-ray. 
While the patients in this group were delivered without any difficulty, it is felt 
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nevertheless that Barton forceps offers no advantage and may be contraindi- 
cated in the anthropoid pelvis because of the transverse contraction. 

Gynecoid pelves were encountered in 94 instances. The Barton forceps 
possesses no particular advantage in this type pelvis and its use reflects merely 
the personal preference of the operator. The staff has found that rotation with 
Barton forceps is an easy procedure in their hands. 
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FETAL MORTALITY 
Fig. 3. 


The Barton foreeps has been found advantageous in cases where the oe- 
ciput fails to remain anterior during the application of the second blade of a 
classic type forceps or during the locking of the handles. The present L. G. 
3arton has emphasized the value of his father’s forceps in what he calls “the 
so-called anterior position’’ cases where the occiput is between occipitotrans- 


TABE I, TYPES OF PELVES 


True gynecoid 68 
With android tendency 2 
With anthropoid tendency 14 
With platypelloid tendency 10 

Total 94 

True platypelloid 16 

ith gynecoid tendency 5 
Total 21 

True android 6 
With gynecoid tendency 11 
With platypelloid tendency 7 
With anthropoid tendency 2 

Total 26 

True anthropoid 6 

With gynecoid tendency 1 
: Total 7 
Asymmetrical 1 
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Oceasionally, rotation occurred in the process of wandering the anterior blade 
of the Barton forceps over the occiput. 


It should be pointed out that in persistent posterior positions which the 
gperator is unable to rotate to the transverse manually, the Barton forceps 
may be applied directly to the sides of the head in the manner described by 
Dennen and the occiput rotated to the transverse by the forceps. This tech- 
nique does not seem to have been utilized in our series. 


TERM FETAL DEATHS ————— 
MID FORCEPS RATE -——~-—- 


1946 1947 1948 1949 


Barton forceps was used in one case of face presentation, a 9 pound, 5 
ounce baby being successfully delivered from the transverse position. 


2. Type of Pelvis —Knowledge of the architecture of the pelvis is essen- 
tial for safe and successful delivery by Barton forceps. A satisfactory roent- 
genological classification of the pelves was obtained in 149 patients. Results 
are shown in Table I. 


Platypelloid pelves were found in 21 cases. As pointed out by Dennen,’® 
Studdiford™ and others the Barton forceps is the ideal instrument for trans- 
verse arrest in a flat pelvis. Indeed, the Barton forceps has found its chief in- 
dieation in high transverse arrest with posterior parietal presentation in this 
type of pelvis. In this situation the Kielland forceps is contraindicated espe- 
cially in the presence of a straight sacrum. 

Android pelves were found in 26 cases. Our results in this type of pelvis 
bear out the findings of Caldwell, Moloy and D’Esopo” as to the advantages 
of the Barton forceps especially in an android pelvis with straight side walls 
with the occiput in either posterior or transverse positions. 

Seven cases of anthropoid pelves were found in the group studied by x-ray. 
While the patients in this group were delivered without any difficulty, it is felt 
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nevertheless that Barton forceps offers no advantage and may be contraindi- 
eated in the anthropoid pelvis because of the transverse contraction. 

Gynecoid pelves were encountered in 94 instances. The Barton forceps 
possesses no particular advantage in this type pelvis and its use reflects merely 
the personal preference of the operator. The staff has found that rotation with 
Barton forceps is an easy procedure in their hands. 
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FETAL MORTALITY 
Fig. 3. 


The Barton forceps has been found advantageous in cases where the oe- 
ciput fails to remain anterior during the application of the second blade of a 
classic type foreeps or during the locking of the handles. The present L. G. 
Barton has emphasized the value of his father’s forceps in what he ealls “the 
so-called anterior position’’ cases where the occiput is between occipitotrans- 
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verse and occipitoanterior position.’® A brown-mastoid application is often 
the best that ean be obtained with the classic blades. Here the Barton forceps 
has a mechanical advantage which enables the operators to obtain an accurate 
cephalic application. 


Failed Forceps 


There were 8 additional cases in which the Barton forceps was used unsuc- 
cessfully. In five of these cases there was inability to apply the Barton forceps 
in a satisfactory manner. All were delivered successfully with Haig-Ferguson 
forceps after rotation manually from the transverse. In one instance delivery 
was accomplished by the Kielland forceps after failure to obtain a good appli- 
cation with the Barton forceps on a brow presentation. With the Kielland the 
head was extended to a chin posterior and after rotation anteriorly delivered 
without difficulty. In two instances the Barton forceps was applied tentatively 
to a head in the high midpelvis; with failure to make progress with traction 
the patients were delivered by cesarean section. 

We believe that failed forceps are evidence to some degree of poor judg- 
ment or lack of skill. It should be remembered that the Obstetrical Service 
at Bellevue Hospital admits a large number of emergencies. In this series 29 
per cent of the patients had not been seen prior to admission in labor. Fur- 
thermore, the operative work is performed by many individuals from the resi- 
dent and attending staff. They represent variations of skill, in many instances 
in the process of obtaining training. 


Summary and Conclusions 


A series of 277 deliveries by Barton forceps has been presented with a 
corrected fetal mortality of 2.85 per cent. In 106 deliveries in the last four 
years there were no fetal deaths. 

In the choice of forceps the importance of the type of pelvis as determined 
by x-ray pelvimetry and the position of the occiput are stressed. 

We believe that the Barton forceps is a valuable instrument in cases of 
midpelvie arrest with the occiput in the posterior or transverse position. 

In a flat pelvis with the head in the transverse and the posterior parietal 
bone presenting, the Barton forceps is required. 

The Barton forceps also offers advantages in android pelves with straight 
side walls. 

The Barton forceps is not the instrument of choice in anthropoid pelves. 


References 


. Das, K.: Obstetrics Forceps, Its History and Evolution, St. Louis, 1929, The C. V. 

Mosby Company. 

. Bachman, C.: Surg., Gynec., & Obst. 45: 805, 1927. 

Barton, L. G., Caldwell, W. E., and Studdiford, W. E.: Am. J. Ost. & GyNrc. 15: 16, 

1928. 

. Varhelyi, B.: Orvosi hetil. 79: 42, 1935. 

von Odor, B.: Zentralbl. f. Gynak. 65: 1322, 1941. 

Rydberg, E.: Nord. med. (Hospitalstid.) 13: 9, 1942. 

Gagnon, J.: Union méd. du Canada 77: 202, 1948. 

. Caeciarelli, R. A.: Forceps in Obstetrics, privately printed, 1949. 

. Langman, L., and Taylor, H., Jr.: Am. J. OBsT. & GYNEC, 52: 773, 1946. 

. Dennen, E. H.: Manual of Forceps Deliveries, privately printed, 1947. 

. Studdiford, W. E.: Technique of Application, published by Sklar Manufacturing Co., 
1946. 

. Caldwell, W. E., Moloy, H. C., and D’Esopo, D. A.: Am, J. Osst, & GYNEC, 36: 928, 
1938. 

. Dossert, F. C. (Editor): The Barton forceps, privately printed, 1949. 


bite 
3; 


PATHOGENESIS OF OLIGURIA IN ECLAMPSIA, ABORTION 
AND ABRUPTIO PLACENTAE 


Warp M. O’DonNELL, M.D., ANN ARBor, MICH. 
(From the Department of Pathology, University of Michigan) 


HE development of renal impairment as a complication of certain obstetric 

abnormalities is well known. This association is particularly true of eclamp- 
sia in which 90 per cent of the patients are oliguric and 5 per cent are anuric.* 
Furthermore, it has long been recognized that renal insufficiency is the prominent 
clinical feature in symmetric cortical necrosis of the kidneys as a complication 
of premature separation of the placenta. Recently Young? has described another 
clinical and morphologic pattern as a sequel of abruptio placentae, namely, 
lower nephron nephrosis. Last, there is now an accumulation of evidence that 
abortion itself is a condition that may be followed by renal insufficiency.*® 


Material 


In order to determine the constancy of structural alterations in the kidneys 
of patients with each of these obstetric complications, all cases of this character 
in the autopsy material at the University Hespital from 1925 to 1949 were 
reviewed. Those cases were excluded in which the renal dysfunction might have 
been due to pre-existing medical diseases.> After this limitation, there remained 
for study 5 cases of eclampsia, 3 of abortion, and one of premature separation 
of the placenta from a total of 9,458 autopsies. The gross and histopathologic 
changes were considered in comparison with those of derangements in renal 
function of known cause in the hope of gaining a better understanding of the 
pathogenesis of oliguria in the obstetric group. 


Eclampsia 


Each patient of the 5 in this group presented the usual clinical manifesta- 
tions: marked elevation of blood pressure, severe proteinuria, convulsions, semi- 
comatose state, and peripheral and pulmonary edema. In 3 of these patients 
there was oliguria but in none was the renal impairment of such a degree as to 
be the cause of death. Most frequently eclamptie patients die of aspiration 
pneumonia® but in this group death was due to intracerebral hemorrhage, severe 
pulmonary edema, or septicopyemia. 

The kidneys were of the usual size and weight. They were grayish white, 
although in one case the organs were light red with subcapsular petechial 
hemorrhages. 

Microscopic studies of the kidneys showed the structural alterations of 
glomerulonephrosis. The glomeruli were large and ischemic with thickening of 
their capillary walls. This was seen after both the hemalum and eosin, and the 
Mallory-Heidenhain stains. No retrogressive changes were noted in the tubular 
epithelium but hyaline casts were found in the lumina. In most instances there 
was marked congestion of the venulae rectae. In the case with the subcapsular 
hemorrhages the distal and collecting tubules were filled with pigmented (heme) 
casts. This last patient mdy have had hemoglobinuria, which is rarely seen in 
eclampsia. 
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Numerous clinical investigators have studied renal function in eclamptic 
patients. Welsh, Wellen, Taylor, and Rosenthal’ found the effective renal blood 
flow, as determined by Diodrast clearance, to be normal or increased in toxemias 
of pregnancy while the glomerular filtration rate, determined by inulin clearance, 
was reduced when compared with postpartum values. Similar alterations in 
renal function were obtained by Corcoran and Page.* Diodrast clearance was 
either normal or increased. They also found a reduced filtration factor (inulin 
clearance) in typical cases of late idiopathic toxemias of pregnancy. Odell® 
has also noted reduced inulin clearance in severe pre-eclampsia, but found it 
difficult to investigate more serious forms of oliguria by methods dependent 
upon collected urine specimens. 

These observations seem to indicate that general renal ischemia cannot be 
incriminated in the pathogenesis of oliguria in eclampsia. Reduced glomerular 
filtration in the face of normal renal blood flow must be on the basis of a 
glomerular lesion. It appears that the thickening of the capillary walls produces 
a barrier capable of reducing the size and efficiency of the filtering surface. 
The reduction in volume of glomerular filtrate, estimated in some cases to be 
25 per cent or more,’® is probably sufficient to account for the oliguria. 

Lucké™ listed eclampsia as a precipitating condition which may initiate 
the lower nephron syndrome, but he does not elaborate as to whether there was 
associated premature separation of the placenta. Young,” in describing the 
concealed accidental hemorrhage syndrome (premature separation of the placenta 
with subsequent renal azotemia), stated that toxemia, when present, was 
secondary to the placental degeneration. He also believed that tubular failure 
was rarely present in the eclamptic complex and, if it did exist, that it implied 
the possibility of a superimposed toxic agent of extraplacental origin. 


Abortion 


Recent studies*° have shown that renal failure may complicate abortion. 
In this unfavorable development progressive oliguria ensues, with hemoglo- 
binuria and retention of nonprotein nitrogenous products. In addition, nausea, 
vomiting, and malaise are usually present. The clinical findings and course are 
those of lower nephron nephrosis. The histopathologic alterations in the kidneys 
of patients who died substantiate that diagnosis. 

In this group the glomeruli may appear ischemic but thickening of the 
capillary walls is not apparent with either hemalum and eosin or Mallory- 
Heidenhain staining techniques. The significant changes are necrosis of the 
distal convoluted tubular epithelium and the deposition of heme casts in both 
distal and collecting tubules. In addition, there are hyaline casts, inflammatory 
cellular infiltrations, edema, exfoliation of tubular epithelium, and eosinophilic 
amorphie material in the glomerular spaces. 

In this serious complication two possibilities exist to explain the oliguria. 
First. there may be excessive and unselective resorption of the glomerular 
filtrate’* due to retrogressive changes in the tubular epithelium. Study of 
kidney function in patients with the lower nephron syndrome supports this 
concept. Marshall and Hoffman‘* concluded from their observations that the 
eause of renal insufficiency in lower nephron nephrosis was a diminished blood 
flow in association with a loss of specific function of the distal nephron. Similar 
results were obtained by Corcoran and Page *° who conducted animal experiments 
designed to mimic the crush syndrome. It was found that the glomerular filtra- 
tion rate, measured as inulin clearance, was decreased less than the rate of blood 
or plasma flow. These findings are in contrast to the functional alterations seen 
in eclamptic patients. 

The second possibility is based on the investigations of Trueta and his 
associates’® who have shown the significance of renal ischemia in animal experi- 
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ments simulating the crush syndrome. In this study there was evidence of 
alterations in blood flow through the kidneys with a short-circuiting route divert- 
ing blood from the cortex to the medulla. As a result of diminished blood flow 
to the peripheral cortical glomeruli, intraglomerular filtration pressure would 
be reduced and volume of glomerular filtrate decreased. 

It is possible that both mechanisms—reduced glomerular filtration and un- 
selective resorption—act simultaneously to produce oliguria after abortion. The 


Fig. 1.—Kidney from an eclamptic patient. Glomeruli are ischemic and the capillary 
— me “a eeueee No retrogressive changes are seen in the tubules. Hemalum and eosin 
stain. 


Fig. 2.—Kidney from the same individual showing distal portion of the nephron. Pig- 
mented casts are found in the tubules but no retrogressive changes are seen in the epithelium. 
This is the only case in this series in which heme casts were present in the kidneys of a 
patient with eclampsia. Hemalum and eosin stain. (X155.) 


Am. J. Obst. 
644 O’DONNELL m. J.O 


development of renal insufficiency as a complication of abortion is not fully 
understood, although sepsis or massive intravascular hemolysis due to theoretic 
syncytial hemolysins may be precipitating factors. 


Abruptio Placentae 


Premature separation of the normally implanted placenta may lead to renal 
insufficiency. Bilateral cortical necrosis has been considered the kidney lesion 
in this obstetric complication. Duff and Murray" collected 48 cases of cortical 
necrosis of the kidneys which was associated with pregnancy. Twenty-one of 
these followed premature separation of the placenta. Examination of the clinical 
findings revealed that only 3 of the remaining 27 patients were free of accidental 
hemorrhage when such information was recorded. Of these 3, one had infarction 
of the placenta; another, chronic nephritis; and the third, a miscarriage. 

Young? has related kidney changes of a different type to concealed hemor- 
rhage associated with premature separation of the placenta. In 3 of 4 fatal 
cases, in which renal insufficiency developed, the histopathologic findings were 
comparable to those seen in the crush syndrome. In the fourth case there was 
symmetric cortical necrosis. 

In our autopsy material there was but one case of abruptio placentae in 
which renal insufficiency developed. 


This patient was admitted to the University Hospital with a history of having delivered 
a stillborn infant approximately four hours before. The patient had a massive hemorrhage 
following the third stage of labor and was in deep shock. After recovery from the initial 
shock, progressive oliguria developed. There was retention of nitrogenous products and the 
nonprotein nitrogen was found to be 136 mg. per 100 ¢.c. On the seventh hospital day the 
patient succumbed. She had passed only 1,600 ¢.c. of urine during the entire period of hos- 
pitalization. It was the clinical impression that this patient had both fulminating toxemia 
and abruptio placentae with concealed hemorrhage. 

At post-mortem examination the kidneys were found to be enlarged. The left weighed 
270 grams and the right 250 grams. Cortical pallor was marked. Microscopically many of 
the distal convoluted tubules showed extensive necrosis of the epithelium. There was some 
evidence of epithelial regeneration in both convoluted and collecting tubules. Abundant heme 
casts were seen in the distal and collecting tubules. In addition, there were moderate inter- 
stitial edema and heavy inflammatory-cell infiltrations at the corticomedullary junction. The 
glomeruli did not show thickening of the capillary walls. These are the findings seen in the 
lower nephron syndrome and are comparable to those in the 3 cases reported by Young.? This 
is thought to be further evidence to strengthen the presumptive relation between lower nephron 
nephrosis and abruptio placentae. 


Finally, Mauzy and Donnelly’* described 9 cases in which the patients 
developed oliguria or anuria in pregnancy. Six of the patients had toxemia and 
in addition one of these had premature separation of the placenta. This patient 
died and the renal findings were said to be those of the lower nephron syndrome. 
Two patients had oliguria following premature separation. The final case was 
one in which the patient had premature separation and a mild reaction to blood 
transfusion. Biopsy of the kidney gave evidence considered compatible with 
lower nephron nephrosis. It was not known which was the precipitating factor. 

Duff and Murray,’’ in discussing the pathogenesis of symmetric cortical 
necrosis, attributed the changes to cortical ischemia. Moreover, the vascular 
changes were found to be localized in the intralobular arteries and efferent 
arterioles and to follow a sequence of vasospasm to vasoparalysis which is fre- 
quently associated with thrombosis. Symmetric cortical necrosis and the lower 
nephron syndrome have cortical ischemia in common. It is possible that the 
former results from a more severe degree of ischemia with interference in 
cortical nutrition in addition to reduced intraglomerular pressure. 
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Comment and Summary 


Examination of the kidneys of eclamptic patients revealed a fairly constant 
pattern with the anatomic alteration largely limited to the glomeruli. The 
thickening of the glomerular capillary walls interferes with filtration; oliguria 
is probably on the basis of this barrier. The permeability of the glomeruli 
must be further altered to account for the proteinuria and the pigmented (heme) 
casts found in some patients. It is difficult to understand how the functioning 
tubular complex would play any significant role in the pathogenesis of the 
oliguria since there is no evidence of retrogression in these structures. Studies 
of renal function in eclamptie patients appear to be in accord with these mor- 
phologie observations. 


Renal failure following abortion is even more serious and the structural 
changes in the kidneys are those of lower nephron nephrosis. In this condition 
the explanation of the oliguria may involve two mechanisms—reduced glomerular 
filtration and excessive and unselective resorption of the glomerular filtrate. The 
degenerative and necrotic changes in the tubular epithelium are morphologic 
manifestations which are consistent with the latter view, while cortical medullary 
circulatory shunts may account for the reduced intraglomerular pressure and 
diminished filtration. It is also possible that the reduced blood supply to the 
tubules may lead to the retrogressive changes described. Lower nephron nephro- 
sis and symmetric cortical necrosis have a common pathogenesis, namely, renal 
cortical ischemia. Cortical necrosis is the manifestation of a more severe degree 
of ischemia, or, at least, of ischemia involving more extensive areas of the cortex. 

Most of the earlier reports assigned bilateral cortical necrosis as the mor- 
phologie change when renal failure followed abruptio placentae. There is in- 
creasing evidence that the structural alterations characteristic of lower nephron 
nephrosis also may be seen in patients dying of renal complications in premature 
separation of the placenta. 7 

A problem which needs further study is to determine if toxemias of preg- 
naney, particularly eclampsia, can initiate the lower nephron syndrome. It is 
readily admitted that serious renal failure may develop in cases of toxemia as- 
sociated with abruptio placentae but the placental separation alone may be 
responsible for the renal changes. Young * thought the underlying change is 
concealed accidental hemorrhage and that renal azotemia develops subsequent 
to the intrauterine crisis. Nephrotoxic products derived from placental tissue in 
varying stages of lysis may be absorbed into the circulation which persists in the 
living portion of the placenta. The toxemia which is present in some cases of 
premature separation may likewise have a placental origin and develop concur- 
rently with the renal failure. 

A practical clinical application of an understanding of the nature of the 
renal lesion in cases of this group is at once evident. If the patient with oliguria 
or anuria can be maintained by means of the artificial kidney, or otherwise, until 
renal parenchyma has regenerated, her life may be saved. Such regeneration 
may be possible if the lesion involves the epithelium of tubules or the endothelium 
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of glomerular capillaries. With extensive cortical necrosis, however, there 
would seem to be no possibility of adequate functional restoration, no matter 
how long life may be sustained by artificial means. 


References 


Dieckmann, W. J.: The Toxemias of Pregnancy, St. Louis, 1941, The C. V. Mosby Com- 
pany. 


- Young, J. V.: Brit. M. J. 2: 715, 1942. 
. O'Sullivan, J. V., and Spitzer, W.: J. Obst. & Gynaec. Brit. Emp. 53: 158, 1946. 


Humphrey, J. H., and Jones, F. A.: Clin. Se. 6: 173, 1947. 


- O'Donnell, W. M.: J. A. M. A. 140: 1201, 1949. 
. DeLee, J. B., and Greenhill, J. P.: Principles and Practice of Obstetrics, ed. 9, Phila- 


delphia & London, 1947, W. B. Saunders Company. 


. Welsh, C. A., Wellen, I., Taylor, H. C., Jr., and Rosenthal, A.: J. Clin. Investigation 


21: 57, 1942. 


. Corcoran, A. C., and Page, I. H.: Am. J. M. Se. 201: 385, 1941. 

. Odell, L. D.: Am. J. M. Se. 213: 709, 1947. 

. Page, E. W.: Bull. Margaret Hague Maternity Hosp. 1: 3, 1948. 

. Lucké, B.: Mil. Surgeon 99: 371, 1946. 

. Young, J. V.: J. Obst. & Gynaec. Brit. Emp. 49: 221, 1942. 

. Bywaters, E. G. L., and Dible, J. H.: J. Path. & Bact. 54: 111, 1942. 

. Marshall, D., and Hoffman, W.8.: J. Lab. & Clin. Med. 34: 31, 1949. 

. Corcoran, A. C., and Page, I. H.: Arch. Surg. 51: 93, 1945. 

. Trueta, J., Barclay, A. E., Daniel, P. M., Franklin, K. J., and Prichard, M. M. L.: 


Studies of the Renal Circulation, Springfield, [ll., 1947, Charles C Thomas. 


. Duff, G. L., and Murray, E.G. D.: Am. J. M. Se. 201: 428, 1941. 
. Mauzy, C. H., and Donnelly, J. F.: Am. J. Opst. & Gynec. 57: 421, 1949. 


4 
a 
| 


BETA-GLUCURONIDASE STUDIES IN WOMEN 
III. Trichomonas Vaginalis Vaginitis and Vaginal Fluid Enzyme Activity* 
S. C. Kaspon, M.D., J. McGowan, M.D., W. H. Fisuman, Px.D., anp 
F. Homsurcer, M.D., Boston, Mass. 


(From the Cancer Research and Cancer Control Unit of the Department of Surgery, and the 
Departments of Medicine and Biochemistry, Tufts College Medical School) 


HE study of beta-glucuronidase activity in vaginal fluid has been under way 

for some time’ * * and an important aspect of this research program has been 
the clarification of the role this enzyme plays in the vaginal fluid. A discussion 
at length of the possible physiologic sources of the enzyme in vaginal fluid has 
been presented. This present report takes up in some detail the part played by 
Trichomonas infestation in the production of the beta-glucuronidase activity of 
vaginal fluid not associated with genital malignancy or pregnancy.* 

The suggestion had been offered* that Trichomonas vaginitis and pregnancy 
make up the principal sources of high vaginal fluid enzyme activity in patients 
free from genital malignancy. The occurrence of low beta-glucuronidase assays 
in the vaginal fluid of some patients with motile Trichomonas found in the hang- 
ing-drop preparation of the vaginal fluid casts doubt upon any direct relation- 
ship between the two. An earlier report! demonstrated the lack of beta-glu- 
curonidase activity in active pure cultures of Trichomonas organisms and the 
lysed organisms themselves. The detection of traces of beta-glucuronidase 
activity in various bacterial cultures® is dependent upon menthol-glucuronic 
acid in the medium, an unphysiologic compound. The _ beta-glucuronidase 
activity of pure cultures of Trichomonas in Kupferberg’s medium® can be 
attributed to the enzyme present in the serum used in preparation of the culture 
medium. 

A systematic approach to the elucidation of the part played by Trichomonas 
infestation in the vaginal fluid is considered essential to the understanding of 
the source of beta-glucuronidase in this fluid. Other possible sources of the 
enzyme in the vaginal canal have been considered in an earlier publication? : 
the frequent?” presence of high enzyme activity in the blind vaginal pouch 
which remains following panhysterectomy in women helps to clarify its source. 
Certainly, the cervix and its secretion, the endometrial cavity and its cellular 
fluid play no part in the elaboration of beta-glucuronidase in vaginal fluid when 
the entire uterus has been eliminated. 

Since it has been suggested* that cultural methods for isolation of Trich- 
omonas protozoa are at least as good-and probably better than the hanging-drop 


*This study was aided by = from the United States Public Health Service, the 
American Cancer Society, Inc.; New York, and the Damon Runyon Memorial Fund for 
Cancer Research, New York. 
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preparation, our study has undertaken the isolation of Trichomonas organisms 
in a population of 96 women in whom simultaneous vaginal fluid beta-glucuroni- 
dase assays were carried out. 


Material and Method 


The vaginal fluids of 96 women were analyzed for: (1) beta-glucuronidase 
activity, (2) the presence of motile Trichomonas organisms on hanging-drop 
preparation, and (3) culture for Trichomonas in Kupferberg’s medium. The 
enzyme analysis was carried out as described earlier by Fishman and co-workers.’ 
The hanging-drop preparation was made by inserting a sterile swab high into 
the vaginal vault without the use of lubrication or antiseptics and immersing it 
directly into sterile warm saline in standard test tubes. The majority were 
checked for motile organisms within forty-five minutes of collection. Each 
hanging-drop preparation was searched for not less than five minutes before it 
was classed as negative for motile organisms. The culture medium and tech- 
nique used were that suggested by Kupferberg, Jackson, and Sprince.* The 
medium was freshly prepared for the vaginal fluids studied. The cultures were 
examined for growth of motile Trichomonas organisms at twenty-four to seventy- 
two hours after inoculation. 

An additional 41 women with Trichomonas vaginitis previously demonstrated 
by hanging drop or Papanicolaou smear were evaluated for vaginal fluid beta- 
glucuronidase activity. In both groups, specimens were obtained simultaneously 
for trichomonad population and enzyme activity. 


Results and Discussion 


Two studies were completed, one on women known to have Trichomonas 
infestations and the other on an unselected group of women. 


In the first group, a total of forty-one women with Trichomonas vaginitis 
identified by hanging-drop preparation or Papanicolaou smear were studied 
for beta-glucuronidase activity in the vaginal fluid (Table I). Multiple speci- 
mens were obtained in some of them and each assay was given equal value in 
analysis of the data. None of the women were under treatment for Trichomonas 
infection. The majority of these 41 women had symptoms of vaginitis which 
brought them into the present study. The subjects were classified arbitrarily 
at values above or below 300 units per gram of beta-glucuronidase since this 
level has been suggested by others* ° as critical in the interpretation of enzyme 
values for diagnostic purposes. Three patients (Table IIT) with motile Trich- 
omonas organisms in the vaginal fluid were found to have multiple values both 
above and below 300 units per gram. One subject (No. 1) participating in a 
eyclie vaginal fluid study had a total of fifty-five separate determinations with 
a range of values from 20 to 1,695 units per gram. In this study, no attempt 
has been made to evaluate the factors of age and the menopause. 


In the second study, a group of 96 women under care in one of three insti- 
tutions* for miscellaneous diagnoses not connected with Trichomonas infestation 


*New England Center Hospital, Boston, Mass., Jewish Memorial Hospital oxbu 
Mass., and Holy Ghost Hospital, Cambridge, Mass. ee. Rey 
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were investigated. Hanging-drop preparations and cultures for the protozoa 
were carried out simultaneously with beta-glucuronidase activity assays (Table 
III). None of these patients were under treatment for Trichomonas vaginitis. 
It ean be seen that previously unsuspected Trichomonas vaginitis was found in 
7 per cent by hanging-drop preparation and in 9 per cent by the cultural method 
employed. In no case was a positive hanging-drop preparation found without 
the organisms growing out in the culture medium. In two instances the culture 
was positive for Trichomonas organisms and careful study of hanging-drop pre- 
parations failed to reveal motile organisms. It was necessary to eliminate preg- 
nant women and those with cancer of the cervix uteri in order to avoid confusion 
from them as sources of beta-glucuronidase in the vaginal fluid. 


TABLE I. TRICHOMONAS VAGINITIS AND BETA-GLUCURONIDASE ACTIVITY IN VAGINAL FLUID 


B-GLUCURONIDASE ACTIVITY NUMBER OF TRICHOMONAS 
(UNITS/GM. ) SUBJECTS | SPECIMENS VAGINITIS 
Under 300 14 17 + 
Over 300 27 40 


Total 41 57 


TABLE II. TRICHOMONAS VAGINITIS AND BETA-GLUCURONIDASE ACTIVITY IN VAGINAL FLUID 
Subjects With Multiple Specimens Demonstrating High and Low Values 


NO. BELOW 300 UNITS/GM. | ABOVE 300 UNITS/GM. 

SUBJECT DETERMINATIONS NUMBER | VALUES NUMBER | VALUES 
1 55 38 20-300 17 301-1695 

2 5 1 51 4 301-2020 


2 1 376 


It is clear from Table III that values below 300 units of activity are es- 
sentially the same for women with hanging-drop (65 per cent) or cultural evi- 
dence (63 per cent) of Trichomonas protozoa in the vaginal fluid and for those 
(59 per cent) without evidence of Trichomonas infestation. The distribution 
of values above 300 units per gram of beta-glucuronidase activity shows no signi- 
ficant variation attributable to the presence or absence of Trichomonas organ- 
isms (Fig. 1). 

Women showing vaginal fluid beta-glucuronidase activities below 300 units 
per gram constituted 77 per cent of the total in the age group 20-40, 59 per cent 
in the group 41 to 60, and 43.5 per cent in the group 61 to 90 years of age. In 
the present study, our figures of 64 and 59 per cent are in agreement with the 
previous data since 33 out of the 96 women were postmenopausal and very few 
of the subjects were younger than 40 years old. 

The view has been offered by Odell and others® that substances in vaginal 
fluid promote the elaboration of beta-glucuronidase enzyme from vaginal micro- 
organisms. 

This statement was based on the demonstration by Buehler and associates, 
that menthol glucuronide in the medium of growing Escherichia coli stimulated 
glucuronidase production. In support of this, Odell presented data showing 
that certain bacteria populating the vaginal tract were capable of producing 
beta-glucuronidase in the presence of menthol glucuronide. 

To test this hypothesis, a fresh, sterile sample of vaginal fluid was incubated 
in the presence of a multiplying strain of L. coli for two weeks. In a companion 
culture, the same organisms were grown in culture medium containing menthol 
glucuronide. Whereas in this latter culture beta-glucuronidase production was 
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stimulated, the culture containing vaginal fluid showed no increase in enzyme 
content. If one may draw any conclusion from this one experiment, there 
is little likelihood that substrates similar in their function to menthol glu- 
curonide exist in sterile vaginal fluid. 

The evidence from our previous, present, and unpublished studies points to 
a relationship of beta-glucuronidase in the vaginal fluid and factors of internal 
secretory origin. The mere presence of Trichomonas organisms in the vaginal 
fluid in women without complaint referable to vaginitis is of no significance in 
explaining high vaginal fluid beta-glucuronidase values. However, as we have 
seen in Table I, the clinical state of Trichomonas vaginitis is not infrequently 
associated with elevated beta-glucuronidase. Here, of course, it is difficult to 
evaluate the relative importance of the leucocyte population and tissue response 
to Trichomonas organisms. The part played by the leucocytes in the vaginal 
fluid enzyme activity is described in a separate study.*? 
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Fig. 1.—Relationship between the presence of Trichomonas organisms and the beta-glucuronidase 
activity of vaginal fluid. 


Summary 

A total of 96 nonpregnant, noneancerous healthy women over 40 years of 
age were studied for vaginal fluid beta-glucuronidase activity in its relation to 
Trichomonas infestation. Nine of the subjects had previously unsuspected Trich- 
omonas organisms identified by culture and seven of these were positive by ex- 
amination of the hanging-drop preparation. Sixty-three per cent of 64 speci- 
mens in the Trichomonas group exhibited values for beta-glucuronidase activity 
below 300 units per gram. This compared closely with 59 per cent obtained in 
the women showing no Trichomonas organisms. In individual subjects with 
Trichomonas who were studied at intervals over a period of months values were 
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distributed almost as frequently below 300 units per gram as above. Tricho- 
monas vaginitis as a factor in explaining vaginal beta-glucuronidase phenomena 
is considered of some significance, but the presence of organisms without clinical 
symptoms is not necessarily accompanied by high vaginal fluid beta-glucuronidase 
activity. 


— 
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THE USE OF LARGE DOSES OF PROGESTERONE IN DELAYING THE 
ONSET OF LABOR AFTER PREMATURE SPONTANEOUS 
RUPTURE OF THE MEMBRANES 


Epuarp Eicuner, M.D., F.A.C.S., anp KatMan Kunin, M.D., 
CLEVELAND, OHIO 


(From the Division of Obstetrics and Gynecology, Mt. Sinai Hospital) 


T HAS been noted frequently of late that future improvements in fetal sal- 

vage will depend not on improved medical or nursing care, and not on better 
obstetric or nursery facilities, but probably most of all on the prevention of 
premature births. Intracranial hemorrhage and pulmonary atelectasis, the 
two most common factors in fetal death, have an increased incidence in pre- 
mature babies. 


For almost two hundred years medical authorities have known of the 
relationship between labor and rupture of the membranes. Recent authors 
in general agree that about 60 per cent of patients with ruptured membranes 
are in labor within an hour, and 90 per cent within twenty-four hours. There 
is no fully acceptable explanation for a longer latent period. Almost all re- 
cent reports have limited their figures and discussions to pregnancies of 
thirty-six weeks or more. However, Ballard’ reports 425 cases with 12 mothers 
delivered prematurely of 13 infants, all of whom were born alive and died in 
the neonatal period, one of cerebral hemorrhage and 12 of prematurity. She 
reports a delay of over twenty-four hours in 10.1 per cent of her total cases, 
the longest delay being 336 hours in a mature fetus. She states that there is 
no relationship between the babies’ weights and the latent period. Plass and 
Seibert’? report their longest delay as 88 hours, whereas Mason,® King,’ and 
Greig? register latent periods of 120 hours. From these and other reports it 
is evident that prolonged delay in the onset of labor after premature rupture 
of the membranes is infrequent, and that apparently prematurity per se does 
not influence this latent period. 

Hain,* Snyder,® and Heckel and Allen,* as well as others, have demon- 
strated in the rat and rabbit that progesterone will prolong pregnancy and 
delay the onset of labor. This is done by permitting the uterus to accom- 
modate itself to the growing fetus. Reynolds* summarizes this work, ‘‘... and 
therefore progesterone must be withdrawn before parturition mechanisms can 
become effective.’’ A little later he says: ‘‘When labor occurs, however, pro- 
gesterone is not present in physiologically effective amounts; of this there is 
no question.’’ Results in human beings have been equivocal because of the 
variability and great inadequacy of the average dose which may be as low 
as 0.1 mg. weekly. Some recent reports have given 100 mg. daily. 

The critical period in fetal development lies between the twenty-fourth 
and thirtieth weeks of gestation. It is at this time that a delay of a week or 
more in the onset of labor may spell the difference between a child capable 
of independent extrauterine existence, and one incapable. We have attempted 
to delay the onset of labor and to abort early active labor in 14 consecutive 
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patients with spontaneous premature rupture of the membranes by the in- 
jection of large doses of progesterone. All but one patient were hospitalized, 
and the escape of amniotic fluid was verified by collection and examination. 
We are frank to admit that we have been unable to exclude hydrorrhea 
gravidarum, although in no patient did a later rupture occur during labor or 
delivery. On admission routine perineal scrub and shave were given, and 
each patient was placed on absolute bed rest with ‘‘soft diet,’’ adequate fluids, 
and agar-oil emulsion for the prevention of constipation. Each received peni- 
cillin daily in an attempt to prevent amnionitis, a known cause of labor. Pro- 
gesterone* up to 200 mg. was given intramuscularly and repeated twice daily 
during the hospital stay. In some cases the dose was reduced, but never under 
100 mg. daily, and never before the fifth day. On discharge progesterone 
therapy was continued at 50 to 100 mg. one to three times weekly through 
not more than the thirty-fourth week. The longest antepartum hospital stay 
was twelve days, the average seven. The largest amount of progesterone received 
by any patient was 4,200 mg., the average 2,000 mg. 

Four patients were admitted in active labor. Progesterone up to 400 mg. 
did not prevent delivery. Gestation varied from 26 to 32 weeks, and no 
infant survived. Postpartum convalescence was normal. 


CasE 1 is an example of this type: L. M., aged 29 years, gravida i, was admitted to 
the hospital (AD 5261) on May 24, 1950, in the thirty-second week of her pregnancy. 
Membranes had been ruptured for two hours. Regular contractions were present, and fetal 
heart tones were not heard. Blood-tinged vaginal discharge appeared, and despite 400 
mg. progesterone, labor progressed. Active hemorrhage became prominent just before 
delivery of a macerated fetus fourteen hours after admission. Convalescence was un- 
eventful. 


Two patients were admitted with irregular contractions. These and one other de- 
livered on the sixth hospital day. Excluding the day of admission deliveries, all latent 
periods exceeded 120 hours. The three who delivered on the sixth day received irregulart 
dosage. The infants weighed less than 1,300 grams, and though born alive none lived 
more than seven days. 


Case 2 is typical: R. H., aged 28 years, para i, gravida iii, was admitted to the hos- 
pital (B 40922) in the twenty-fourth week of pregnancy with membranes ruptured for 
seven hours. Irregular contractions were present. The routine was established with 50 
mg. twice a day. Active labor started on May 1, 1950, the sixth hospital day, and was 
completed with the delivery of a living female infant weighing 1,100 grams, The baby 
died of immaturity 32 hours after birth. The mother recovered normally. 

Two patients were carried to term from the nineteenth and twenty-seventh week, 
respectively. Both infants survived. 


CasE 3 is one of these two: R. S., aged 25 years, gravida i, was admitted to the hos- 
pital (AC 5892) in the nineteenth week of gestation on June 16, 1949. Membranes had 
been ruptured for four hours when the routine was established with 25 mg. progesterone 
every 4 hours the first day; this was increased to 50 mg. every 4 hours for the next two 
days, after which it was reduced to 100 mg. daily for the balance of the seven-day stay. 
She was sent home by invalid coach (this is the first case in our series, and we are not 
so careful now). Progesterone was given every other day for two weeks, at which time 
she was first permitted out of bed. Seepage continued at intervals, and therapy was ir- 


*Proluton, 50 to 200 mg. per cubic centimeter, was furnished by Schering Corporation 
through the kind auspices of Dr. Norman Heminway, Associate Director of Research. 


In some cases only one daily injection was given. In others, the actual amounts received 
by the patient were unknown as progesterone crystallized out of solution on cold days. Resolu- 
tion occurred with oe of the vial. The use of a wet syringe occasionally produced pre- 
cipitation of progesterone inside the vial. In several cases progesterone and penicillin were 
— in the same site through the same needle. These errors occurred in the early days of 

e series. 
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regularly continued at 50 mg. per injection through the thirtieth week of gestation, when 
it was discontinued, Spontaneous labor began in the forty-second week of gestation on 
Nov. 27, 1949. She was admitted to the hospital (AC 11287) where she delivered a 3,000 
gram infant from right occipitoposterior position without difficulty. Recovery was sat- 
isfactory, and mother and baby left the hospital together on the fifth day. 

Of the remaining five patients, pregnancy was extended from two to ten weeks after 
the rupture of the membranes. Two liveborn infants expired of immaturity, and two 
were stillborn. Death was caused by prolapsed cord in one case and by intrauterine 
asphyxia secondary to premature separation of the placenta in the other. The fifth pa- 
tient delivered a premature child who lived. 


This is Case 4: D. K., aged 31 years, para o, gravida ii, was put to bed at home one 
hour after the spontaneous rupture of membranes on July 14, 1950. Last menstrual period 
had begun on Nov. 27, 1949, and though this was the thirty-third week of gestation, the 
uterus did not appear over the size compatible with a six lunar months’ gestation. Routine 
was established at home. Progesterone was administered 100 mg. twice a day, and con- 
tinued for ten days. The patient was permitted out of bed on the eighth day. Pro- 
gesterone was continued 100 mg. twice weekly for the next four weeks. Seepage con- 
tinued through pregnancy which ended with spontaneous tempestuous labor on Sept. 25, 
1950 (B 46334) in the forty-fourth week of amenorrhea. Premature separation of the 
placenta occurred at the end of the first stage with active hemorrhage and loss of fetal 
heart tones. Rapid delivery was done, and the infant (1,830 grams) was resuscitated 
with difficulty. Convalescence after this was normal for mother and infant, and the latter 
left the hospital one month later weighing 5%4 pounds. In view of the uterine size at 
rupture of the membranes, and the weight of the baby at ‘‘term,’’ we believe that the 
rupture occurred not later than the twenty-fifth week, and possibly sooner. 


No patient in this small series developed sepsis or unusual morbidity, 
though foul lochia was present in four. There were no recognizable fetal 
abnormalities. Intrapartum bleeding occurred five times, and was severe in 
one patient. Prolapsed cord was present once, and was a cause of fetal death. 
The prolapse occurred during labor. This study is now being continued with 
an ‘‘alternating case’’ control, and hormone studies are being done on the 
patients in the continuing series. 


Summary 

This is a report on the use of high dosage of progesterone on fourteen 
consecutive patients with ruptured membranes at 18 to 32 weeks’ gestation. 
Four women delivered during the first hospital day. Progesterone did not 
stop the labor or interfere with the convalescence. None of these infants 
lived. In the others labor was delayed from over five days to term. Two were 
delivered at term with living babies. Three were delivered on the sixth hos- 
pital day, and none of these infants lived beyond the seventh day. One other 
premature infant was delivered in the forty-fourth week of amenorrhea with 
a birth weight of 1,830 grams. He survived. The fetal salvage uncorrected 
was thus 21.4 per cent. Intrapartum bleeding occurred five times. Four 
patients had foul lochia, but morbidity was not serious. Delay in the onset 
of labor was greater than that statistically predicted. 


Conclusion 


The results reported here warrant further study on the apparently sate 
use of high doses of progesterone in the prevention of premature lahor. 
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We wish to thank the resident and nursing staffs at Mt. Sinai and St. Luke’s Hos- 
pitals for their assistance inthe care of our patients. Two patients were delivered at the 
latter institution. 


Addendum 


Since writing this report, we have treated one additional patient whose membranes 
ruptured at 19 weeks, and who was sent home after six days’ treatment. Prolapsed cord oc- 
curred one day later. Spontaneous labor did not start within the next forty-eight hours, and 
was finally induced with difficulty after numerous injections of % to 3 minim doses of pos- 
terior pituitary extract. The placenta was retained, but convalescence was normal after 
curettage. (AD 12708.) 
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CARCINOGENIC CELLS IN THE OVARY? 


R. R. GREENE, M.S., M.D., anv B. M. Peckuam, Pu.D., M.D., Cutcago, ILL. 
(From the Department of Obstetrics and Gynecology, Northwestern University Medical School) 


HAW and Dastur? * have reported that certain cells are found in the hilar 
and sometimes in the medullary region of the ovaries of patients with 
endometrial and endocervical adenocarcinomas. They suggest that these cells 
secrete a substance which causes the development of the endometrial car- 
cinoma. The cells were described as being mainly polyhedral, with eosino- 
philic cytoplasm and with deeply staining nuclei. Some of the cells were fusi- 
form, stellate, or syncytial like. They were first noted in the tissues from 
three patients with endometrial and one with endocervical adenocarcinomas. 
In these particular patients multiple blocks of ovarian tissues were available. 
In the routine ovarian preparations from forty-eight patients with endometrial 
carcinoma they found such cells in twenty-four. In tissues from nine patients 
with endocervical adenocarcinoma such cells were present in six. In one pa- 
tient with squamous cell carcinoma they found no such cells. Next they ex- 
amined ‘‘one evening’’ sections from 200 unselected patients and found such 
cells in one. This particular patient was subsequently found to have had an 
endometrial carcinoma. 

Since this original publication there have been to our knowledge three 
‘‘letters to the editor’’ on this subject. These letters were concerned with the 
identity of the cells, however, and not with their claimed carcinogenic powers. 

The first was by Shaw and Dastur‘ calling attention to Sternberg’s re- 
cent publication on the ovarian ‘‘hilus cell.’’ They apparently did not agree 
with Sternberg’s classification but did agree that he was describing the same 
type of cell. One week later Shillitoe® also called attention to Sternberg’s 
publication and the probable identity of these cells with the ovarian ‘“‘hilus 
cell.’”’ More recently Goldstein’ has raised the same question. 

The identity of these cells is of particular interest to the present authors, 
but this subject will not be discussed. Of greater importance is the claim that 
these cells cause adenocarcinoma of the endometrium or endocervix. This 
claim is based on the presence of these cells when such cancers are present 
and their purported absence when such cancers are absent. The logie of 
assuming that the concomitant presence of two objects necessarily means that 
one object caused or produced the presence of the other need not be discussed. 
We would like, however, to present data proving that such cells are not pe- 
culiar to the ovaries of patients with cancer, but are found with relative ease 
in patients without cancer. 

These cells are found most commonly in the hilar region of the ovary 
or in or near the area of junction of the ovary with the mesovarial portion 
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of the broad ligament. Routine blocks are usually cut in this laboratory in 
such a way as to include this area. It should be added that such is not the 
case in the preparations of many if not most laboratories. 

Slides are prepared in duplicate, and it has been the habit for some years 
to save out from the general file unusually good or interesting preparations. 
The slides of ovarian tissue in this particular collection from 127 patients 
were carefully studied for the presence of cells such as described by Shaw 
and Dastur,* and the findings were tabulated. Such cells were found in sixty- 
three patients. Fifty of these patients did not have carcinomas, while thirteen 
did. Of these latter, eleven were adenocarcinomas of endometrium and two 
were squamous-cell carcinomas of the cervix. From these findings it is ob- — 
vious that such cells are not an exclusive finding in patients with adenocar- 
cinomas. In all probability our data give an artificially high apparent inci- 
dence of carcinoma patients with such cells. This is because ovaries are rou- 
tinely removed from patients with endometrial carcinoma but in general are 
treated conservatively in the premenopausal patients without malignancy. 


An additional study was made of serial sections from the lateral half of 
one ovary and broad ligament from nine patients without endometrial or endo- 
cervical adenocarcinoma. Such cells were found in eight of the nine. The 
actual number seen varied from a very few cells in only a few slides of a 
serial section from one patient to large clumps and masses in the majority of 
slides of a serial from another patient. In some of the serials, however, the 
cells were relatively rare and might easily have been missed if one were not 
specifically looking for them. At any rate these data demonstrate that in these 
particular patients, at least, these cells are essentially normal findings. Ac- 
tually this is not a new observation. Sternberg found them in the ovaries of 
80 per cent of 100 women and found them in all of twelve specimens in which 
muliple blocks and multiple slides were made. It does not seem logical to 
implicate a normally found cell with carcinogenic potency. 

Slightly apropos to this discussion, Husslein? studied ovaries in patients 
with postmenopausal hyperplasia of the endometrium. He found such cells 
in four of five such patients. In two of the four their number and arrange- 
ment were such that he considered them to have formed adenomas. He con- 
cluded that the hyperplasias of the endometrium were caused by these cells! 
Peculiarly enough he studied the ovaries from twelve senile women who had 
corpus carcinoma and cervical carcinoma (he does not specify how many of 
each) and claims to have found such cells in only one case. These latter in- 
definite findings certainly do not support the claims of Shaw and Dastur, and 
we personally doubt the causal relationship between these cells and the post- 
menopausal hyperplasia as claimed by Husslein. 


Summary and Conclusions 


Certain cells have been found in the hilum of the ovary of patients with 
endometrial and endocervical adenocarcinomas. It is claimed that these cells 
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are the causative agents of these carcinomas. This claim is very unlikely, 
since similar cells are found almost uniformly in the hilum of the ovary of 
patients without such carcinomas. 
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THE HUGGINS TEST IN PREGNANCY 
Ricwarp H., Fiscuer, B.S., M.D., Wasuineton, D. C. 


N 1949, Huggins’? reported on the relatively consistent alterations in the 
thermal coagulability of serum proteins in malignancy. In his initial re- 
port, the iodoacetate index of 6 pregnant women was reported as being above 
the critical level of 9.0 in 5 of the 6 cases and very slightly decreased (8.72) in 
the remaining one. As a portion of the control series, therefore, it was intimated 
that in pregnancy there were no consistent alterations in the coagulative proper- 
ties of the serum proteins. 

In view of the many other reports in which pregnancy produces changes 
resembling those seen in persons with malignant neoplastic disease, it was felt 
that further investigation of the iodoacetate index in late pregnancy might 
prove informative. 


Materials and Methods 


Patients in the last trimester of pregnancy were used as a source of serum 
and the total proteins determined by the method of Greenberg.® The iodo- 
acetate index was then determined by the procedure as outlined by Huggins’® 
in his original article. None of the patients selected for the test exhibited any 
clinical signs or symptoms of disease at the time the test was run. 


Results 


Of the 50 pregnant patients tested, 23, or 46 per cent, had an index of 
less than the proposed minimal index of 9.0, while 27, or 54 per cent, had an 
iodoacetate index above this figure. The number of cases studied were in- 
sufficient to determine any correlation with the duration of pregnancy, but 
it may be pointed out that the percentage of positive results was greater be- 
tween the thirty-sixth and thirty-seventh weeks than in the over-all study. 

Fig. 1 is a seattergraph of the results but there is no significant distribu- 
tion apparent. 

These findings correspond closely to the per cent of ‘‘false positives’’ 
in nonmalignant pathologic states reported by Gilligan and associates.* In 
a series of 107 patients with nonmalignant pathologic states (not specified), 
an iodoacetate index of less than 9.0 was found in 42 per cent. In addition, 
28 per cent of a series of known cancer cases showed an index above this 
figure. 

Comment 


Accumulating data tend to support the hypothesis that the alteration 
in the serum proteins responsible for the changes in thermal coagulability is 
a manifestation of body response to stress. Bodansky and McInnes* demon- 
strated that the iodoacetate index falls to abnormal levels in 7 out of 8 pa- 
tients operated on for nonmalignant conditions, regardless of the preoperative 
value. These values returned to normal at a rate dependent upon the ex- 
tensiveness of the procedure and the presence or absence of complicating fac- 
tors in the postoperative period. The same authors brought to light that the 
administration of cortisone and ACTH resulted in a consistent decrease in 


660 


: 
: 
ine 


Volume 61 HUGGINS TEST IN PREGNANCY 661 
Number 3 


the iodoacetate index. The values returned to normal upon cessation of 
therapy. That pregnancy represents a condition of stress demanding ade- 
quate responsiveness on the part of the entire endocrine system goes without 
question. However, pregnancy resembles malignant states in other bio- 
chemical aspects beside serum protein alterations. 

In studies of serum proteins in patients with malignant disease,’ it has 
been shown that there exists a lowered concentration of protein and albumin 
with a low albumin/globulin ratio and an increase in fibrinogen. This finding 
is consistent with those previously reported for normal pregnancy,* although 
more thorough analysis has revealed that the lowered concentration reflects 
the physiological hemodilution, and that the total amount of circulating pro- 
tein is actually increased.’ Whether the serum protein alterations in malig- 
nancy are relative or absolute remains to be established. 
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RESULTS OF HUGGINS TEST IN 50 WOMEN IN THE LAST TRIMESTER 
OF PREGNANCY 
Fig. 1. 


The Black test for malignancy, based on the reduction time of methylene 
blue, is also reported as being positive in pregnancy.’ Black states that the 
reduction time was definitely prolonged in two patients in the last trimester 
of pregnancy. As both the methylene blue reduction time and the inhibition of 
thermal coagulation of serum proteins by iodoacetate is believed to be re- 
lated to the sulfhydryl group in the serum proteins,” 1 it would seem plausible 
that pregnancy results in similar changes to that produced by the presence 
of malignant disease. 

In 1947, Odell and McDonald” reported on the beta-glucoronidase activity 
of serum during pregnancy. This enzyme, catalyzing the conjugation of those 
steroids containing a phenol group with glucuronic acid, declines slightly 
during the first trimester, and then rises during the remainder of pregnancy 
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to a mean high of 14.0 gamma shortly before parturition. This constitutes 
a threefold increase over the values found in normal, nonpregnant indi- 
viduals. The rise apparently paralleis the rising titers of estrogens and pro- 
gesterone. Fishman*® reported similar findings in obstetrical patients, but, 
in addition, found that mammary carcinoma contained 10 to 20 times as much 
enzyme as the surrounding uninvolved breast tissue. In addition, 4 of 6 pa- 
tients with gastrointestinal malignancy showed a high tumor content. 


More recently, Odell and Burt** have reported a high beta-glucuronidase 
content of cervical carcinoma as compared with nonmalignant lesions of the 
cervix, although the same is apparently not true of certain malignant tumors 
of the corpus uteri. These facts have been substantiated by Fishman, Kosdon, 
and Homburger.® 

Norris and Majnarich™ in studies of the sera of pregnant patients, found 
that they possessed a preponderance of substance capable of inhibiting the 
proliferation of normal cells in tissue culture. The degree of this inhibition 
apparently increased with the period of gestation. In this respect, the sera 
from patients in late pregnancy resembles the sera from patients with malig- 
nant neoplastic disease, pernicious and aplastic anemias, and leucemia. 


Although the accumulated data are meager, it would appear that the 
alterations in steroid production and metabolism in pregnancy do bear some 
similarity to those so far demonstrated in malignant neoplasia. It is suggested 
that, because of the active growth of the benign tumor of pregnancy, not seen 
in most other benign conditions, there will be demonstrated consistent simi- 
larities between these not so widely diversified conditions. The role of the 
steroids in normal and abnormal tissue growth is only beginning to emerge 
and it may well be that quantitative differences alone may separate the benign 
from the malignant. If this should prove to be the case, the pregnant woman 
offers a storehouse of information concerning the role of the steroids in tumor 
growth. 

Summary 

1. The iodoacetate index was found to be positive in 46 per cent of the 50 
women studied in the last trimester of pregnancy. 

2. Evidence is presented suggesting the probability that the iodoacetate 
index measures another manifestation of the reaction to stress. 

3. Similarities between the host response to the presence of malignancy 
and the benign tumor of pregnancy are pointed out. 

4. It is suggested for thought and investigation that the differences be- 
tween normal and abnormal tissue growth may be a quantitative difference 
in the steroid hormones. The study of the physiology of pregnancy may pro- 
duce information applicable to the cancer problem. 


I wish to acknowledge my indebtedness to Oscar B. Hunter, M.D., and Stanley M. 
McColgan, M.8., through whose generosity this study was made possible. 
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POSTPARTUM ENGORGEMENT OF THE BREAST 


MicHaEL Newton, M.D., AND NILES RuMELY NEwTon, M.A.* 
PHILADELPHIA, Pa. 


(From the Surgical Clinic and the Departments of Obstetrics and Gynecology of the 
Hospital of the University of Pennsylvania) 


OSTPARTUM engorgement of the breast is important because it can he 
extremely painful, because it may predispose to the development of nipple 
fissures and breast abscesses, and because it is associated with lactation failure. 
In spite of this the condition has received very little attention from investi- 
gators. Waller’ emphasizes that severe engorgement often leads to lactation 
failure and believes that it is due to the fact that milk is not released or re- 
moved from the breast. Naish? says that ‘‘the cause of engorgement is not 
yet worked out’’ and feels that the engorged breasts, at any rate at the be- 
ginning, are not overfull of milk but of blocd; and the reason why the milk 
present cannot be withdrawn is that the ducts are closed by the raised pressure 
in the tissues around them. DeLee® states that the cause of engorgement is 
popularly believed to be retention of milk, but that the symptoms are due to 
lymphatic and vascular stasis. 
The purpose of this study is to investigate the part played by milk in the 
development of engorgement. 


Methods and Results 


Forty-seven women in the Maternity Ward of'the Hospital of the Uni- 
versity of Pennsylvania were used as subjects. They formed part of a larger 
series of 119 mothers in the same ward who were studied with regard to their 
attitudes towards lactation and the adequacy of their let-down reflex in rela- 
tion to their success in lactation. Details of these studies are reported else- 
where.* > The 47 women were a random sample of the whole group. In each 
woman the degree of engorgement of the breasts was estimated clinically 
and the amount of milk in the breasts was determined by using the principle of 
the let-down reflex.® 

Clinical estimation of engorgement was recorded as 0, 1+, 2+, 3+, and 4+. 
No engorgement was considered to be present if the breasts were soft and 
mobile, i.e., the usual condition of the breasts before delivery. In 4+ engorge- 
ment the breasts were very hard, lumpy, and tense. The other degrees of 
engorgement ranged between these two extremes. Estimations of engorge- 
ment were made by the same observer throughout the study. 

The validity of the clinical estimations of engorgement was tested by 
comparing them with actual measured changes in size of the breasts. Women 
were first seen within 24 hours after delivery. The clinical estimation was 
first recorded, and then the cireumference of the chest just above the nipples 
was measured with the patient lying flat in bed. When first seen all the sub- 
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jects. showed no clinical engorgement. Table I shows that there is a definite 
relationship between subsequent increases in measurement and the clinical 
estimations of the degree of engorgement. 


TABLE I, RELATIONSHIP OF INCREASE IN CHEST MEASUREMENT (IN CENTIMETERS) TO CLINICAL 
ESTIMATION OF ENGORGEMENT IN THE SAME WOMAN 


Engorgement 0 1+ 2+ 3+ 4+ 
Average increase in measurement (cm.) 0.4 2.2 3.1 4.2 4.6 
Number of observations 9 60 29 13 8 


The amount of milk in the breast was determined by making use of the 
principle of the let-down reflex. This mechanism governs the excretion or 
expulsion of milk from the breast, and is entirely distinct from the secretion 
of milk. The evidence for the physiological factors involved has been dis- 
cussed in detail elsewhere. The afferent paths of the reflex are the nerves 
leading from the nipple and the efferent path is probably the oxytocic prin- 
ciple of the posterior pituitary gland. This hormone acts on contractile 
elements situated round the alveoli in the breast, causing milk to be expelled 
into the larger ducts where it is more readily available to the baby. 


TABLE II. RELATIONSHIP OF DEGREE OF ENGORGEMENT TO AMOUNT OF MILK IN THE BREASTS 


Engorgement 0 1+ 2+ 3+ x 4+ 
Average amount of milk (Gm.) 5 50 76 110 36 
Number of determinations 4 26 15 9 1 


The sucking stimulation of the baby on the breast normally sets off the 


let-down reflex. However, pain and emotional conflict have been demonstrated 
to inhibit the reflex® and recent studies have shown that it fails to function 
properly in many women in the puerperium.* Thus it is important in de- 
termining the amount of milk in the breast to be sure that let-down has 
actually oceurred. This can be done by injection of oxytocie principle 
(Pitoein) which has been shown in women to cause an artificial let-down.® 

The amount of milk in the breast was determined after the degree of 
engorgement had been estimated and recorded. Determinations were made at 
an average of 67 hours after delivery with a range of from 38 to 100 hours. 
The following method was used routinely. 


1. The baby was allowed to nurse in the usual way. It was weighed 
before and after nursing and the gain in weight represented the amount of 
milk taken: this was measurable to within 10 grams. Babies usually nursed 
for from 20 to 30 minutes. 

2. Within 10 minutes after the baby had stopped nursing each breast 
was pumped for five minutes with an electric breast pump which provided an 
adjustable amount of intermittent suction. The amount of suction was in- 
creased during the first minute to a level which was the same for all pumpings 
on the same woman but which varied from woman to woman depending on 
the amount she could endure without discomfort. 

3. Three-tenths ¢.c. of Pitocin was injected subeutaneously. 

4. After a delay of one minute to allow the Pitocin to act, each breast was 
pumped again in the same manner for five minutes. 


The total amount of milk obtained by the baby and both pumpings was 
taken as representative of the total amount of milk in the breast. In 65 per 
cent of the determinations more than 25 per cent of the milk was obtained 
after the injection of Pitocin, although the breasts usually appeared to be 
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almost dry before the injection. This demonstrates the danger of estimating 
the amount of milk in the breast without accounting for the let-down reflex. 
Table II shows that the amount of milk obtained increases with the degree of 
engorgement. The differences between 1+ and 3+ and between 2+ and 3+ 
engorgement are significant (p = less than 0.05) while the difference between 
1+ and 2+ engorgement is suggestive (p = less than 0.10). The small amount 
of milk obtained in the one patient with 4+ engorgement may be explained by 
the fact that her breasts were so sore that she would hardly permit the 
application of the breast pump. 


Comment 


It is impossible to remove all the milk from the engorged breast even 
with the aid of artificial let-down induced by Pitocin. In the first place, milk 
is continually being secreted. Second, the milk ducts may actually be blocked 
by surrounding distended alveoli. Third, the excessive pumping or hand 
milking required is tedious, uncomfortable for the mother, and may be in- 
jurious to her nipples. 

Since all the milk cannot be removed from the breast so that it is restored 
to its predelivery size, it is impossible to be sure that factors other than milk 
do not in some way account for part of the engorgement. However, the actual 
evidence for the existence of vascular or lymphatic stasis is meager. Hicken 
and Taylor’ on the basis of mammographic studies conclude that engorgement 
is not due to the milk. Their x-rays do not, however, show the condition 
of the alveoli which are the chief containers of milk. The other argument 
for the existence of vascular stasis is the presence of edema in the skin of the 
engorged breast. However, this seldom occurs and then only with marked 
engorgement. 

Our conception of engorgement is that it begins with retention of milk 
in the alveoli. The alveoli become distended and compress surrounding milk 
ducts. This leads to obstruction of the outflow of milk, further distention of 
the alveoli, and inereased obstruction. If unrelieved this may lead to 
secondary vascular and lymphatic stasis. Increasing pressure in the ob- 
structed portion of the breast gradually causes cessation of secretion® and 
eventually it is probable that milk is reabsorbed. 

The primary retention of milk in the alveoli has three main causes. 
First, failure of the let-down reflex probably causes milk to be retained in the 
alveoli, since theoretically it is by this mechanism that the contents of the 
alveoli are discharged into the ducts. Second, it has been found that mothers 
who are indifferent to breast feeding may hesitate to allow the baby sufficient 
suckling.*® 

The third cause is the most important because it is the most easily 
remedied. The usual hospital routines do not permit adequate emptying of the 
breasts. Mothers are usually warned at first to interrupt any sucking that 
continues longer than three to five minutes, in spite of the fact that an inex- 
perienced mother may need longer than this for her let-down reflex to fune- 
tion. The importance of suckling before ‘‘the milk comes in”’ is minimized. 
All too often the coming of milk is equated with the beginning symptoms of 
engorgement, and thus thorough attempts to empty the breast begin only 
after the vicious cycle of engorgement has started. Waller’ has shown that of 
women who were instructed to empty the breasts by hand before and in the 
first few days after delivery only 25 per cent developed severe engorgement 
compared with 56 per cent of those who did not. It seems likely that under 
a rooming-in system of infant care, in which the baby is allowed to suck when 
he is hungry, milk is more adequately removed and less engorgement results. 
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Summary and Conclusions 


1. The relationship of the degree of postpartum engorgement of the 
breasts to the amount of milk present in the breasts was studied in 47 women 
at the Hospital of the University of Pennsylvania with use of the principle of 
the let-down reflex. 

2. The total amount of milk obtained by the baby and by the breast pump 
before and after injection of Pitocin to induce artificial let-down increased 
significantly with the degree of engorgement. 

3. It is believed as a result of these studies that postpartum engorgement 
is primarily due to the retention of milk in the alveoli of the breast, and that 
such retention is due to a complex derangement of lactation, occurring 
typically in the first few days of the puerperium in our culture. 
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CYTODYNAMIC PROPERTIES OF HUMAN ENDOMETRIUM* 


IV. Water Content of Human Endometrium During the 
Various Phases of the Menstrual Cycle 


VIRGINIA MAE STUERMER, M.D., anp Rosert J. Sten, Iowa City, Iowa 
(From the University Hospitals) 


HE presently generally accepted theory on the causation of morphologic 

alterations in the endometrium leading to menstruation stresses the role of 
tissue edema brought about by action of the ovarian hormones. Histologic ex- 
amination of the endometrium at various times during the cycle certainly sug- 
gests that edema is present during the early secretory phase, but so far no one 
has demonstrated by actual observation that human endometrium is more hy- 
drated at this time. Many investigators have studied the problem in animals 
but their results have been so divergent as to confuse the issue. Some'~* report 
no eyelic variations, while others’-'° contend that the findings support the 
general theory. This paper represents an attempt to study the problem in 
normal healthy women. 

In the course of studying certain other cyclic variations in the metabolism 
of human endometrium, data concerning its water content were accumulated. 
Six physically healthy, regularly menstruating women served as _ subjects. 
Weekly endometrial biopsies were taken throughout the course of one complete 
menstrual cycle with a Randall curette after the cervices were cleansed with 
1:1,000 aqueous Zephiran. The endometrium thus obtained was placed into 
Krebs-Ringer’s-phosphate solution and transported to the laboratory, where 
it was weighed on a Roller-Smith balance, and dried to constant weight at 100- 
110° C, The water content was caleulated in per cent of wet weight (Table I). 
A part of each specimen was fixed for histologic examination and dated, using 
the technique described by Noyes."' Since the series is small, the results are 
divided into early and late proliferative, and early and late secretory phases. 

During the early and late proliferative phases, the average water content 
was 83.6 per cent and 82.3 per cent, respectively; while in the early and late 
secretory phases, the values were 80.1 and 82.6 per cent, respectively. The 
range was so small as to defy statistical analysis, but it seems unlikely that the 
variations noted are significant. 

Assuming the validity of these results, it will be necessary to reexamine 
that portion of the present theory of endometrial menstrual changes which 
ascribes a rather dominant role to tissue edema, unless it can be shown that 
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the ‘‘edema’’ consists only of ‘‘bound water.’’ Since the usual concept of 
edema involves the accumulation of extra fluid and dissolved electrolytes in the 
extracellular tissue space, drying the tissue to constant weight accurately meas- 
ures the ‘‘free’’ water. The experiments here reported indicate that there is 
not enough increase in the ‘‘free’’ water of the endometrium to satisfy the 
demands of the present theory. 


Summary 
The water contents of endometria obtained at weekly intervals from six 
healthy women with regular menstrual cycles were determined by drying the 
specimens to constant weight. The results fail to confirm the presence of the 
marked edema in the early secretory phase demanded by present theory. 


TABLE I. WatTeR CONTENT OF HUMAN ENDOMETRIUM DURING THE MENSTRUAL CYCLE 
EXPRESSED IN PER CENT 


PROLIFERATIVE PHASE SECRETORY PHASE 
PATIENT EARLY LATE EARLY LATE 
M. D. 80 88 80 79 
T.R. 90 80 86 80 
M. H. 89 80 80 87 
M. 8. 79 80 80 77 
H. H. — 80 80 89 
R.C. 80 86 80 84 
Average 83.6 82.3 80.1 82.6 
Range (79-90) (80-88) (80-86) (79-89) 
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TREATMENT OF THE MENOPAUSE. II 
H. Pervorr, M.D., PHILADELPHIA, Pa. 


N A previous communication,’ a large variety of estrogenic substances were 
compared regarding their effectiveness in relieving the symptoms of the 
menopause. It was manifestly impractical to study all the estrogens, so that 
only representative members of each of the large classes were employed. Since 
that time, two new oral estrogens have become commercially available, and the 
purpose of this study is to evaluate their clinical usefulness in similar fashion. 


Material 


The 58 patients in this series were part of the group of 200 previously 
reported, and the technique of investigation was identical. Patients were 
restandardized on ethiny! estradiol (Estinyl), so that the minimum daily effec- 
tive dose was redetermined. They were then given synthetic sodium estrone 
sulfate, followed by piperazine estrone sulfate (Sulestrex) for periods of at 
least six weeks per dose, and the minimum effective daily dose of these substances 
ascertained. 

The patients ranged in age from 33 to 62 years. Forty-six had undergone 
a natural menopause, and 12 were surgically castrated. The daily dose of 
estrogenic agents required for control of menopausal symptoms varied for 
Estinyl from 0.01 to 0.10 mg., with an average of 0.032 mg.; for sodium estrone 
sulfate, from 0.42 to 3.75 mg., with an average of 1.76 mg.; and for Sulestrex, 
from 0.5 to 4.5 mg., with an average of 2.1 mg. Patients who required 0.02 to 
0.025 mg. of Estinyl per day were controlled with 1.25 mg. of sodium estrone 
sulfate and 1.50 mg. of Sulestrex, and those whose daily need was 0.05 mg. of 
Estiny! required proportionately higher amounts of the other two agents. When 
this dosage schedule was adhered to, the three drugs were equally effective in 
controlling menopausal symptoms. 

Vaginal bleeding was observed in five patients taking sodium estrone sulfate, 
and in six patients, while on Sulestrex; a percentage of 10.9 per cent and 13 per 
cent, respectively, of patients who were capable of bleeding. Nausea was 
extremely uncommon, being observed in only two patients taking estrone (3.4 
per cent) and one patient on Sulestrex (1.7 per cent). 

An incidental observation, which may be of some interest, concerns 12 
patients who had been standardized on conjugated equine estrogens (Premarin) 
a short time before this study. These patients required exactly as much sodium 
estrone sulfate as they had of the conjugated estrogens, which appears to indi- 
cate that the effective therapeutic agent in Premarin is, in effect, sodium estrone 
sulfate, and that the other substances which are contained in this preparation, 
and to which therapeutic properties have been ascribed, are essentially unimpor- 
tant. 

Vaginal smears and bioassays, which were done on many of the patients, 
were not informative, excepting that the degree of cellular cornification and the 
levels of excretion of urinary estrogen were similar to those with the other 
estrogens described previously.’ 
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Comment 


Sodium estrone sulfate and a closely related substance, piperazine estrone 
sulfate (Sulestrex), are now available for use in the treatment of the menopause. 
Both of these, when administered in adequate doses, are clinically effective and 
relatively free from undesirable side effects. The incidence of nausea is partic- 
ularly low and compares favorably with any oral estrogen available. The 
criteria for and the contraindications against the use of estrogenic material in 
general apply to these as well. 


Summary and Conclusions 


Fifty-eight patients, with a clinical diagnosis of the menopausal syndrome, 
were studied and treated with sodium estrone sulfate and piperazine estrone 
sulfate (Sulestrex). Response of symptoms, vaginal smears, and bioassays were 
determined and compared with the effectiveness of other estrogenic substances 
previously reported, particularly ethinyl estradiol (Estinyl). 

Both of these substances are potent and effective oral estrogens with an 
extremely low incidence of nausea, which recommends their inclusion in the 
therapeutic armamentarium of the menopause. 

The author wishes to thank Drs. W. Stoner and E. Henderson of Schering Corporation 


for the generous supply of Estinyl and estrone sulfate, and Dr. L. E. Josselyn of Abbott 
Laboratories for the liberal amounts of Sulestrex employed in this study. 
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THE CUTANEOUS PREGNANCY TEST 


FERRERO, M.D., PasapENA, CALIF. 
(From the Woman’s Hospital) 


AR HE search for a simple pregnancy test not involving the use of animals has been going 
on for many years. This search has brought forth both chemical tests, wherein the 
patient’s urine specimen is used, and injectable skin tests. 

The recent development of a disposable plastic microdispenser so constructed as to 
hold a minute dose and embodying a prepositioned needle so disposed as to be parallel 
with the skin contacting surface of the instrument, thereby minimizing the possibility of 
a subcutaneous injection, has again aroused interest in the colostrum cutireaction for 
pregnancy, described by Falls, Freda, and Cohen.1 

The microdispenser* simplifies the modalities of the injection by furnishing the 
physician with a ready-to-use constant optimum 1/70 c.c. of sterile colostrum. 

The previous technical difficulties of collection, sterilization, and preservation of the 
colostrum have been reduced to a minimum since the original work in 1941. 

Our clinical evaluation of this new test, called the ‘‘Q-Test,’’ employed the use of 
the aforementioned injection instrument, and the following sets forth the procedures. 

Collection of the Colostrum.— 

A. Information gathered from Dr. Falls disclosed that attempts to identify the 
antigen in colostrum responsible for the reactions of this skin test resulted in failure. 
Tests to determine the optimum for collection and classification of donor (primipara or 
multipara) employed pooled (colostrum specimens from five or more donors) and unpooled 
(colostrum specimen from a single donor) colostrum from primiparas and pooled and un- 
pooled colostrum from multiparas. The only colostrum which produced a consistently high 
degree of reliable readings was that collected and pooled from primiparas during the 
twenty-eighth week of pregnancy. This colostrum was withdrawn by electric breast pump 
from volunteer primiparas. 

B. In order to reduce to a minimum the seemingly unavoidable contamination of 
the colostrum during the withdrawal, the donor’s nipples and the area around them which 
came into contact with the sterile glass breast cup were scrubbed with aseptic soap and 
then washed with ether. Each withdrawal was then transferred to a sterile centrifuge 
tube. 

Preparation of the Colostrwm Formula.— 

A, Each individual primiparous colostrum specimen was centrifuged at 6,000 r.p.m. 
for ten minutes and the fat component then removed with a sterile swab. A minimum of 
five such treated specimens were then pooled and an equal amount of physiological sterile 
normal saline was added. To each 10 c.c. of this mixture 1/10 of 1:100 Merthiolate was 
added as a preservative. This formula was then kept constantly under refrigeration be- 
low 59° F. 

B. Even with the precautions taken at the time of withdrawal as explained heretofore 
the pure colostrum when plated on agar consistently gave a growth of mixed staphylo- 
coccus. All colostrum used in this series was diluted and the preservative added within 
an hour following withdrawal. A period of 10 days’ minimum exposure to the preservative 
was then necessary before the formula was sterile to bacterial or mycotic growth. 


*Ogle Micro Dispenser units furnished through the courtesy of General Pharmacal 
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C. When the colostrum formula was sterile to culture it was transferred under 
aseptic conditions to sterile microdispensers. Each dispenser held exactly 1/50 ¢.c. and 
dispensed 1/70 ¢.c. plus or minus 4/1,000. One seventieth c.c. was determined to be the 
optimum dose. 

D. The dispensers were then stored under refrigeration as it was discovered that 
when the formula was exposed to even room temperature for periods in excess of 36 hours 
its potency fell sharply. 


Fig. 1.—The Micro Dispenser. 

A is the fin by which it is grasped between the thumb and forefinger. 
B is the flexible bulb containing the colostrum formula. 

C is the needle protector cap. 


Fig. 2.—When the needle has entered the skin sufficiently, squeeze the bulb marked B in Fig. 1 
tween the thumb and forefinger. 

The clinical evaluation of this test covers 228 individual tests. One hundred fifty-five 
of these tests were performed on volunteer clinical patients of the Woman’s Hospital and 
73 tests were performed by collaborating investigators in their private practice. The 
155 tests performed at Woman’s Hospital were clinically proved correct or incorrect by a 
sufficient lapse of time. The 73 tests performed by the collaborating investigators in their 
private practice were proved clinically correct or incorrect by Aschheim-Zondek, Friedman, 
or frog tests, plus a sufficient lapse of time. The tests were performed on patients as early 
as 12 days and as late as 16 weeks past a first missed menstrual period. Other tests were 
performed in postpartum, nonpregnancy (females and males), menopause, and two special 
cases, 
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Skin Tests——One seventieth c.c. of the colostrum formula was injected by use of the 
microdispenser intraepidermically on the flexor aspect of the forearm. 

The colostrum should be deposited into the superficial layers of the skin, possibly 
just under the stratum corneum, and this is easily done by inserting the fine needle of 
the dispenser parallel to the skin (the needle itself should be visible through the stratum 
corneum). The needle should be withdrawn from the site of injection without releasing 
the colostrum chamber, otherwise the colostrum itself would be reaspirated into the bulb, 
giving doubtful or erroneous readings. 

Skin Test Readings.—Readings were made 15 minutes and 60 minutes following in- 
jections. The pregnant patients at the 15-minute reading would exhibit a pearly wheal 
somewhat increased in size and little or no erythema. At the 60 minute reading all signs 
of the wheal and erythema had disappeared. 

The nonpregnant patient at the 15 minute reading exhibits a marked increase in 
wheal size. This wheal is still pearly at this time and is usually surrounded by irregular 
erythema 1 to 2 cm. in diameter. At the 60-minute reading the erythema has disappeared 
but the wheal has become inflamed and still is easily visible and normally persists for 
several hours past this 60-minute reading. 

I found it to be of great help in comparing the size of the wheal at the different 
readings, to circle the primary wheal immediately after the injection with a dermographic 
pencil or a common ink pen. This is an important detail, because the size of the wheal and 
the time element are probably more important than the peripheral erythema in the inter- 
pretation of the test. 


TABLE I. WOMAN’S HOSPITAL SERIES 


CLINICALLY 


TYPE CASE 


CLINICALLY 
CONFIRMED 
PREGNANCY. 


CONFIRMED 
NONPREG- 
NANCY 
(SKIN TEST 
NEGATIVE) 


PERCENTAGE 
FALSE 
POSITIVE 
PREGNANCIES 


PERCENTAGE 
FALSE 
NEGATIVE NON- 
PREGNANCIES 


Early pregnancy 

Postpartum 

Nonpregnancy 
(males ) 

Menopause 

Chronic P.I.D. 

Untreated Grade 3 
carcinoma of the 
cervix 


3* 
85 
5 


4 


5.5 


*Exhibited dermatographia. 


TABLE II. COLLABORATING INVESTIGATORS IN PRIVATE PRACTICE 


TYPE CASE 


NO. OF 
CASES 


CLINICALLY 
CONFIRMED 
PREGNANCY 
(SKIN TEST 
POSITIVE) 


CLINICALLY 
CONFIRMED 
NONPREG- 
NANCY 
(SKIN TEST 
NEGATIVE) 


PERCENTAGE 
FALSE 
POSITIVE 
PREGNANCIES 


PERCENTAGE 
FALSE 
NEGATIVE NON- 
PREGNANCIES 


Early pregnancy 
Nonpregnant controls 


57 
16 


54 
0. 


3 
16 


0 
0 


5.4 
0 


The 60-minute reading was taken as the optimum for diagnosis. Tests were read as 
positive (pregnant) if no erythema or wheal was visible at the 60 minute reading and 
negative (nonpregnant) if the wheal was visible and persisted at the 60-minute reading. 
Results of the 228 tests are shown in the table. 
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Summary 
1. Colostrum formula prepared following instructions as set forth in report of Falls, 
Freda, and Cohen! has been given intraepidermically to a series of human volunteers. 
2. Method of collection and preparation of the colostrum formula is presented. 
3. Colostrum formula caused no immediate or late toxic or untoward reactions in 
228 human subjects. 
4, Each test was confirmed by further clinical observation or by other pregnancy 


tests. 

5. Intraepidermal injection is stressed. 

6. Circling primary wheal recommended. 

7. The accuracy of our series compares favorably to that experienced by the original 
investigators (Falls, Freda, and Cohen’). 


Conclusion 


In the present series the Q-Test was proved reliable (95 per cent) in 112 normal 
pregnant women and still more reliable (98 per cent) in 116 nonpregnant women (including 
a patient 6 weeks postpartum who delivered prematurely at 28 weeks whose test was still 
indicative of pregnancy). 

I do not want to be overoptimistic and accept as definitive these results, as many 
more pregnant and nonpregnant patients should be tested before drawing such a con- 
elusion. If these percentages might be lowered, it is equally true that the test itself may 
be further perfected, its limitations established, and a minimum of skill in performing it 
acquired, 

It appears that the total behavior of the reaction must be considered in the final 
interpretation. In addition to the reaction of the wheal, the erythema and the time element 
as described herein, it was noted in this series that within 5 minutes following injection 
several nonpregnant patients reported a slight itching around the enlarging wheal, followed 
by a sensation of warmness as the erythema developed. The itching and erythema 
gradually subsided in approximately one hour. 

One of the reported cases on Sept. 14, 1950, had an early positive pregnancy reading, 
notwithstanding a negative clinical diagnosis and the statement: ‘‘It itches very badly.’’ 
On a control test on Sept. 21, 1950, the result was negative pregnancy, and the patient was 
later discharged as nonpregnant. None of the pregnant women have ever complained of 
itching or warmness. This additional signal might prove of diagnostic value in interpreting 
a questionable nonpregnancy reaction. 
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INTRAVENOUS ALCOHOL AS AN OBSTETRICAL ANALGESIA 


EuGENE R. CuApMAN, M.D., anp Pui T. WituiaMs, Jr., M.D., 
San ANTONIO, TEXAS 


(From the Department of Obstetrics, Robert B. Green Memorial Hospital) 


LCOHOL is one of the oldest of drugs. Old pictures and scattered refer- 
ences in the literature give the impression that the ancient midwife ad- 
ministered wine generously to her patient in labor. Many women of today 
know that alcohol is very efficient as an anodyne in dysmenorrhea. This knowl- 
edge and knowing of its successful postoperative use caused the authors to con- 
sider using it in labor at the same time Belinkoff and Hall* were conducting 
their experiment. 

Behan? used intravenous alcohol not only for the relief of postoperative 
pain but to quiet the insane and for persons with delirium tremens. Moore and 
Karp* while doing genitourinary surgery under spinal anesthesia gave 5 per 
cent intravenous alcohol during the entire operative procedure. They state that 
the sedative and analgesic qualities of the drug were dramatic. The patient 
would doze, lose all apprehension and have no memory of the surgical interlude. 

Ethyl aleohol is a waste product in the fermentation of sugars. It is a 
food and contains approximately 200 calories per ounce. Cushny' states that 
it cannot be stored in the tissues and is therefore used in place of the ecarbo- 
hydrate which is deposited as glycogen. It is, then, a substitute for carbo- 
hydrate and fat in the food and is utilized like them in the production of heat 
and work. Alcohol has a vasodilatory effect and while initially it may increase 
blood pressure slightly, in a few minutes the pressure will decrease. Heart 
requirements are thus lessened. The drug is a central nervous system depressant 
and whereas pharmacologists argue whether it initially stimulates and then 
depresses or whether it depresses from the beginning, this is of no practical 
moment. It lessens the sensitivity to pain, affecting first the cerebrum, then the 
cord, and last of all the respiratory center. Conversely, morphine depresses 
the respiratory center simultaneously with the depression of the cerebrum. 
This is of interest because of the fetus. Alcohol is metabolized at the rate of 
10 ¢.c. per hour by the average individual. This rate is constant and must be 
borne in mind because it is the rate of ingestion in excess of this amount which 
produces the noted effects desirable or otherwise. Since there is a great varia- 
tion in individual tolerance, the rate of infusion can be determined only by 
subjective signs. 

Method of Study 

Patients for this series were chosen at random from the regular stream of 

those going through our clinic, without regard for parity, age, position of child, 
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or complications of pregnancy. The series includes several premature labors 
and at least one ease of pre-eclampsia and totaled 100 cases. 

The 714% per cent alcohol solution used was prepared by adding 80 c.c. of 
95 per cent aleohol to 1,000 ¢.c. of 5 per cent glucose in distilled water for 
intravenous use. The alcohol solution was made up as needed and not stored 
longer than 24 to 48 hours. 

so ated of the alcohol solution was carried out by three general 
methods : 


(1) Seven and one-half per cent solution was used alone up to the point 
where we were accustomed to administer the saddle block. (Near or full dila- 
tation with primiparas and 7 to 8 em. dilatation in multiparas. ) 

(2) Demerol in various combinations was tried with the alcohol in hope 
that by using small enough doses of Demerol not to risk fetal depression we 
might be able to reduce the total amount of alcohol and yet get the desired effect. 

(3) Twenty-five per cent alcohol was tried with various combinations of 
Demerol in an attempt to evolve a scheme whereby sufficient medication might 
be given rapidly, the needle be removed, and analgesia persist for a considerable 
length of time. 


Rates of administration are shown in Table I. The rate was governed 
entirely by clinical response and the final rates were not known until the 
statistics were calculated. Twenty-gauge needles were used at all times. The 
solution was allowed to flow as fast as it could until the patient reached a state 
of marked somnolence which usually required about 300 to 400 ¢.c. of solution 
and about twenty minutes. After an initial level of sedation had been reached, 
the flow was set at 60 to 80 drops a minute, being adjusted up or down to main- 
tain the desired analgesia. The needle was placed in the veins of the forearm 
distal to the antecubital fossa whenever possible to avoid the danger of the 
needle’s getting out of the vein with movement of the elbow. 


TABLE I 
744% ALCOHOL 
714% ALCOHOL | PLUS DEMEROL | 25% ALCOHOL | TOTALS 

Number of cases 60 27 13 100 
Average total dose 1,140 1,147 381 c¢.c. 
Average time taken 5 hr., 4 min. | 8 hr., 2 min. | 3 hr., 0 min. 
Dose (c.¢c./hr.) 228 c¢.c./hr. 143 ¢.¢./hr. 127 ¢.e./hr, 
Supplemental analgesia 

I.V. Demerol None 14 2 

ILM. Demerol None | 5 8 

Both None 7 3 
Delivery anesthetic 

Saddle block 52 22 7 81 

Ether 0 1 1 2 

None 8 4 3 15 
Side effects 
Nausea and vomiting 17 (28%) 3 (11%) 2 (15.3%) 22 

Agitation 1 (1.6%) 1 (3.7%) 2 (15.3%) 4 
After effects 

(Headache, etc.) 0 0 0 0 
Infants 

Delayed respiration 2 2 1 5 

Respiratory deaths 0 0 0 0 

Stillborn 1 0 0 1 
Aleohol not maintained 

to delivery 2 3 5 
Patient comment 

Favorable 56 (938%) 25 (92%) 13 (100%) 94 

Unfavorable 4 (7%) 2 (8%) 0 6 
Postpartum hemorrhage 1 0 0 1 
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Saddle block anesthesia was used terminally on all patients who received 
terminal anesthesia except for two cases where deep anesthesia was required 
for obstetrical operations. 


Clinical Results 


Of the three methods of administration listed above, the use of the 25 per 
cent solution was considered unsatisfactory. Although it produced no ill effects, 
it is too concentrated for adequate control. Because of the rapid utilization 
of alcohol in the body, it was not possible to obtain prolonged effect after fast 
administration of a concentrated solution. 

From our clinical results with this method we have concluded that, in 
obstetrics, one of the two methods of using the 714 per cent solution is most 
satisfactory. Further, in comparing these two methods, the combination with 
Demerol, either intravenously or intramuscularly, seems much superior. The 
total average dosage with Demerol was approximately the same as that without, 
but it extended over an average time of infusion of 8 hours and 2 minutes as 
opposed to 5 hours and 4 minutes. This made the average dose in cubic centi- 
meters per hour 143 with Demerol and 228 without. Only 11 per cent vomited 
with Demerol in contrast to 28 per cent without. The nausea and vomiting 
were transitory and did not present a major problem in any patient. 

Labor was occasionally slowed and in a few instances was stopped. How- 
ever, with the stopping of the infusion and metabolism of the alcohol, labor 
would begin again. It was found that in most labors which were stopped the 
infusion had been started too early. Rarely was well-established labor stopped. 
It more likely would be slowed temporarily if the patient were narcotized too 
deeply and too quickly. It did not take long to learn the most desirable depth 
of narcosis by each patient’s reaction. The variability of patient tolerance was 
noteworthy and is very much as is observed in oral ingestion. 

The analgesic effect was excellent and could be altered to suit the obste- 
trician. With marked inebriation, the patient would have complete anesthesia 
and 15 of the series were delivered without other anesthesia and with no pain. 
In this stage, of course, there is also complete amnesia. The amnesia and anal- 
gesia appear in direct proportion to the degree of inebriation. However, in 
moderate degrees of inebriety, analgesia was more pronounced than the amnesia 
which followed. The patient could be kept in a happy state wherein she would 
admit the pain but would laugh about it and state it did not bother her. In 
this state there is less nausea and vomiting. There is a wide margin of safety 
between clinical analgesia and a lethal dose, so that with ordinary care the 
drug is not dangerous. 


TABLE II 


| MOTHER CHILD 
Average blood alcohol 065 .0427 
Lowest 00 
Highest 125 125 


Most interesting was the fact that regardless of the state of inebriety of 
the mother, in 95 per cent of the cases the infant showed no respiratory depres- 
sion. In the remaining 5 per cent, respiration was spontaneous but only slightly 
delayed. To investigate this fact, blood aleohol levels were taken at time of 
delivery on venous blood from the mothers and cord blood from the infants in 
10 cases (Table II). In the mother, the average was 0.065 per cent and in the 
babies it was 0.042 per cent. These averages are interesting in that it is shown 
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that the failure to affect resviration in the child was not due to a failure to 
pass the placental barrier, but apparently to the fact that the respiratory center 
was not affected by the blood levels reached. 

Patient reaction to the drug was good. None were informed as to what 
they were receiving. There was complete amnesia with the heavier doses and 
a proportionate degree with smaller doses. Analgesia was excellent and appeared 
in a more favorable ratio to ingestion than did amnesia. Some of the unfavor- 
able comments as indicated in the table were not valid and of the nature that 
‘‘they would rather be awake.”’ 

Aside from the nausea and vomiting discussed before, the side effects were 
negligible. Headache, anorexia, or dizziness did not occur. The syndrome 
called a ‘‘hangover’’ which follows the too liberal oral intake of whisky was 
unknown. 

There was no maternal mortality. One infant was stillborn but the cord 
was wrapped tightly about the neck and there was no reason to believe that 
the aleohol was in any way at fault. 

Postpartum bleeding was not increased. Blood was not measured but 
estimated. 

The caloric and fluid value of this method cannot be overlooked. Supportive 
therapy is very important in long labors. Approximately 750 calories are 
supplied in a solution of 1,000 c.c. of 74% per cent aleohol and 5 per cent 
glucose in water. 

The disadvantages of this method are largely those of inconvenience to 
the attendant. The patient must be watched. The depth of narcosis must be 
observed and controlled. Nausea and vomiting, while transitory and usually 
unknown to the patient, are a nuisance to the nurse. The inevitable percentage 
of needles which get out of veins was expected to produce some sloughing, but 
no ill effects were noted. 


Summary 


1. A series of 100 cases is presented in which intravenous aleohol was used 
alone and in combination with Demerol as an obstetrical analgesic. 

2. Seven and one-half per cent aleohol in 5 per cent glucose in distilled 
water combined with small amounts of Demerol] is the method of choice. 

3. It would appear that this drug offers a safe and effective analgesic 
agent for both mother and child. 

4, Aleohol is of particular value in premature labors and cases of cardiac 
disease. 

5. Several disadvantages are pointed out. 

6. It would appear from trial and theory that the drug should be of 
much value in eclampsia. 

7. We feel that intravenous alcohol, as an analgesic agent, deserves a place 
in the armamentarium of drugs applicable to obstetrics. 
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THE USE OF A MULTIPLE SULFONAMIDE VAGINAL 
CREAM IN POSTPARTUM CARE 


JOHN M. Pam, M.D., Braziu, Inp. 
(From the Clay County Hospital) 


N RECENT years a multiple sulfonamide cream in postoperative care of the 
vagina has been extensively used. There are numerous reports in the litera- 
ture of the beneficial results obtained. However, the use of this cream in post- 
partum care has not been reported. We wish, therefore, in this short paper, to 
offer a report of its use in over four hundred cases immediately following 
delivery and for a period of ten days to two weeks post partum. 

Marbach and others have shown that this multiple sulfonamide cream* 
has very little systemic reaction, and that it does have an extensive local effect 
in the vagina which tends to promote rapid, clean healing of the vaginal 
mucosa and cervix. Based upon the experimental work done and the clinical 
studies reported with the use of this cream in postoperative care of patients, 
this investigation was conducted to determine its value when used immediately 
postpartum. The results of its use in over four hundred eases of all types of 
obstetrical deliveries are reported and compared with the findings in one 
hundred control cases in which this preparation was not used. 


There was an almost equal distribution of primiparas and multiparas in 
this study. Approximately 70 per cent of the primiparas had episiotomies, and 
of this group one-third had low or outlet forceps applied. Less than 3 per 
cent had had other manipulative obstetrical procedures, such as version and 
extraction, midforeceps, high forceps, and breech extraction. Five cesarean 
sections were included in the group. 

Two studies were carried out. The first was a study of blood levels of 
sulfonamides with the cream placed directly in the cervix and applied high in 
the uterus. This investigation was done because it was considered possible 
that the nurse or patient might accidentally insert the cream directly into the 
uterine cavity by means of the applicator. Twenty-seven cases were studied 
and blood levels taken at intervals of a few hours following the application of 
the cream in this manner. At no time was there a blood level high enough to 
produce systemic reaction, even with repeated daily applications for a period 
of five to seven days. 

The second study was a bacteriological investigation. Then patients had 
uterine and vaginal] cultures taken immediately after delivery, three days 
later, and again on the seventh day. In all cases the cultures taken immedi- 
ately after delivery showed a minimal bacterial colony count. Those treated 
with the multiple sulfonamide cream showed a markedly diminished count 
on the third and seventh days, while in the untreated control cases there was an 
increased colony count on the third and seventh days. This demonstrated that 
the cream has a bactericidal effect much the same as has been shown to exist 


*Triple Sulfa Cream, Ortho Pharmaceutical Corporation, Raritan, N. J. 
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in vitro. The pH of the vagina of the treated patients remained relatively 
_ low, 5.5 to 6.5, while that of the untreated group more nearly approached 
the pH of blood, 7.0 to 7.5, and remained so for the week following delivery. 

_ The morbidity of the patients, which was based upon their temperatures 
during their stay in the hospital, was greatly reduced. It was considered that 
any temperature of 100.4° F. sustained over a twenty-four hour period was an 
indication of morbidity. The control cases showed a much higher rate of 
morbidity and a greater incidence of breaking down of the suture lines fol- 
lowing episiotomy, as well as a greater amount of discomfort and postpartum 
pain. There were no maternal deaths in the series. There were 9 stillborn 
infants and 7 fetal deaths under seventy-two hours. 


Technique of Application 


The first perineal care following delivery, consisting of the pitcher douche 
and sterile perineal care, was carried out in the usual aseptic manner by the 
nurse in attendance. Following this, the multiple sulfonamide cream was 
inserted by means of the measured dose applicator, an applicatorfull (approxi- 
mately 5 c¢.c.) being placed as high within the vagina as possible. A small 
amount was applied to the episiotomy wound if present. This procedure was 
repeated daily while the patient was in the hospital, and the remainder of the 
tube of cream was given to the patient when she went home. Each patient re- 
ceived careful instruction as to its use and method of application. In addition, 
the patient was instructed to take a vinegar-water douche beginning the tenth 
day post partum. The douche was to be taken at low pressure and followed with 
an application of the cream in the vagina. 


Results 


Realizing that this is a definite departure from former belief in postpartum 
care, we were very careful in checking our results. The patients were studied 
for any evidence of systemic effect while in the hospital and for signs of 
morbidity. The results were definitely favorable. The vagina, cervix, 
uterus, and adnexa were carefully checked four weeks post partum. The in- 
cidence of postpartum endocervicitis was practically nil, and to date we have 
not had to treat a cervix at the sixth week post partum. This alone has con- 
vineed us that the cream used post partum is of great value. Cervices after 
severely traumatic births appeared almost virginal at the three month post 
partum examination. The most favorable response was from the mothers, 
multiparas, who had not had the cream used previously. They remarked upon 
how much better they felt, stating that there was no discomfort in the perineal 
region, and especially commenting on the fact that there was no odor, and 
that they had a clean feeling and much less soreness. Repeaters upon my 
service who had received this therapy following a previous delivery would 
ask the nurses for their vaginal cream again. 


Conclusions 


Due to the effective use of a multiple sulfonamide vaginal cream in post- 
operative eases, it was thought that this cream might have a use in postpartum 
care. 

No systemic effect could be determined with its use post partum. 

There was a marked decrease in morbidity immediately post partum. 
Endoeervicitis was practically nonexistent at the six weeks and three months 
check-up. 
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Since the original study and review of cases was begun, the use of the 
multiple sulfonamide vaginal cream has been added to the routine care of all - 
patients delivered in our hospital. We feel that it is a definite addition to the 
postpartum care of the patient. 


References 


Marbach, A. H.: Am. J. Opst. & Gynec. 55: 511, 1948. 

Crossen, H. 8., and Crossen, R. J.: Operative Gynecology, St. Louis, 1943, The C. V. Mosby 
Company. 

Blinick, G., Steinberg, P., and Merendino, J. V.: Am. J Oxsst. & GyNec. 58: 176, 1949. 


THE PRESENT STATUS OF THE PRENATAL RECORD 


IRVING SIEGEL, B.S., M.D., Cuicago, IL. 


(From the Department of Obstetrics and Gynecology, The Chicago Medical School 
and Mount Sinai Hospital of Chicago) 


HE prenatal record has become an integral part of the practice of obstetrics. 

As a single facet in obstetrics, the prenatal record deserves important con- 
sideration. Understandably, there is no unanimity in the amount of information 
to be carried on the prenatal record. This study was undertaken with the 
purpose of determining how close or divergent are the prenatal reeords of 
the country and whether the information requested in the prenatal record needs 
to be modified and brought up to date. 


The prenatal records in use in 50 hospitals scattered from coast to coast 


were obtained for the purpose of this study. The hospitals were listed by the 
A.M.A. as approved for residency training in obstetrics. 


Description of 50 Prenatal Records 


Two prenatal records were exactly alike. 
1. Designation: The heading of the prenatal records was as follows: 


Prenatal Record 
Pregnancy Record 
Antepartum Record 
Maternal Record 
Obstetrical Record 
Obstetrical History 
Prenatal History 
Prepartum Record 
Maternity Record 
Prenatal Sheet 
Prenatal Clinic 
Obstetric Chart 
No title 


2. Color of paper: all colors of the spectrum. _ 

3. Size: varied from 8 by 10 inches to 914 by 12 inches. 

4. Kind of paper: varied from finest bond to cheapest mimeographic 
texture. 

5. Type: size was extremely variable; some taxed 20/20 vision. 

6. Spelling: three records retained old spelling, i.e., dyspnoea, oedema, 
foetus. 

7. Format: only two records coincided. 

8. Number of sheets: 46 records, 1 sheet ; 4 records, 2 sheets or more. Four 
hospitals had different records for hospital, clinic, and private patients. 


Extent of Information Requested on Prenatal Records 


It would serve little purpose to enumerate statistically item by item the 
information requested on the 50 prenatal records. It may be significant to 
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indicate in composite order the items outlined in the various subdivisions of all 
the prenatal records. Often a record did not itemize under a subdivision and 
frequently there was overlapping of subdivisions. The items or words enumer- 
ated are those found printed on the records. The sequence of the subdivisions 
below is that of the author. 

Patient’s Data: Name, address, telephone, Dr.’s name, age, date of marriage, 
religion, national origin, occupation, gravida, para, race, marital status, date 
of birth, birthplace. Abbreviations used: MSWD Sep Bl Wh WCMOI 

Husband’s Data: Name, age, height, weight, medical history, occupation, 
W, C, religion, blood group, Rh, date of birth, present health, build shoulders, 
hat size. Sixteen records made no reference to husband or father. 

Family History: Tb, syphilis, multiple births, diabetes, ca, cardiac disease, 
mental disease, epilepsy, kidney disease, congenital anomaly, allergy, endocrin- 
opathy, hypertension, psychosis, hyperthyroidism, tuberculous contact, difficult 
labor, abortion, toxemia, alcoholism. Twenty-eight records had only the notation 
**Family History.’’ 

Past History: Illness, psychiatric disease, epilepsy, operations, injuries, 
diabetes, heart disease, nephritis, pyelitis, searlatina, diphtheria, rheumatism, 
venereal disease, hypertension, asthma, hay fever, drug sensitivity, transfusions, 
varicosities, thrombophlebitis, chorea, contagious disease, rickets, dentition, 
walking, malaria, hospitalization, pneumonia, anemia, bronchitis, colds, weight, 
typhoid, accidents. 

Three records specified German measles. 

Four records mentioned transfusion reactions. 

Twenty-four records did not itemize under Past History. 

Menstrual History: All records asked for the date of the last menstrual 
period. Eighteen records also required the date of previous period. With four 
exceptions, all records asked about the age when menses began, frequency of 
periods, duration, pain, leucorrhea, intermenstrual discharge, amount, clots. 
The expected date of confinement was often requested along with the date of 
last menses. Abbreviations observed were: LMP, LNMP, PNMP, EDD, EDC, 
IMB, cta, Cft. Exp. 

Present Pregnancy: Symptoms frequently included date of last menstrual 
period, date of quickening and lightening. The symptom questionnaires in- 
eluded items varying in number from 5 to 16: nausea, vomiting, edema, head- 
ache, bleeding, vision, dizziness, palpitation, epigastric pain, constipation, 
dyspnea, cough, discharge, breast changes, urination, cathartics. 

Follow-up visits included the above plus appetite, substernal oppression, 
cough, expectoration, pain in chest, weakness, heartburn, nocturia, pelvic pain, 
varicosities, backache, fainting. 

Past Obstetric History: More uniformity was shown in this category than 
in the previous ones. Most records requested: number of pregnancies, dates, 
place of confinement, duration of gestation, character of delivery, duration of 
labor, complications, hemorrhage, number of days in bed, M.D. in attendance, 
prenatal course, puerperium. 

Baby: Condition at birth, weight, present condition, sex, how fed, now 
living. 

General Physical Examination: There was a marked tendency to follow a 
uniform pattern. On 16 records there was no indication of where the blood 
pressure could be recorded at the time of the initial examination, but all in- 
cluded the blood pressure in subsequent visits. Composite information requested 
included: general appearance, height, weight, B.P., skin, habitus, eyes, teeth, 
nose, throat, thyroid, breasts, nipples, lungs, heart, abdomen, height of uterus, 
umbilicus, sears, extremities, edema, varicosities, orthopedic defects, neck, striae, 
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muscle tone, diastasis recti, colostrum, nonpregnant weight, normal weight, 
kidneys, glands, temperature, pulse, respirations, color of eyes, nutrition, oph- 
thalmoseopie findings, rickets, sinuses, reflexes, speech defect, foci of infection, 
hair, quickening, history of retroversion before pregnancy. 


Obstetric Examination: This examination frequently included many data 
from the previous subdivision and usually included pelvic measurements. 
Uterus: position, size, shape, height, irritability, round ligaments, presentation, 
position, estimated size of baby, estimated duration of pregnancy, engagement, 
fetal heart, location, rate, souffle, (uterine, funic), ballottement, shoulder and 
cephalic prominence, movements, lie, attitude, symmetry of uterus, direction 
of fetal back, hydramnios, multiple pregnancy. Follow-up examination in- 
cluded: number of weeks, T., P., R., B.P., pres. and pos., FHT, rate and loca- 
tion, height of uterus, cervix, vaginal, rectal. 

Three records had graphs for plotting weight gain and blood pressure. 

Vaginal Examination: Introitus, urethra, Bartholin’s glands, right and 
left; varicosities, condylomata, irritation, discoloration, caruncles, perineum, 
pelvie floor, relaxed, lacerated (superficial, moderate, deep); levator function, 
cystocele, rectocele, cervix, position, softening, ext. os, int. os, lacerations, long, 
short, thick, thin, speculum, erosion, cervicitis, secretions, signs of G.C., deformi- 
ties, new growths; lower uterine segment, infection, appendages, right and left; 
adnexa, ligaments, pelvic cavity, bleeding, outlet, coecyx, spines, sacrum, type 
of pelvis, rectum and anus, fissure, fistula, hemorrhoids. ! 

Pelvic Measurements: All records requested the following dimensions: 
interspinous, intercristal, intertrochanteric, internal conjugate, conjugata di- 
agonalis and conjugata vera. Twenty-two records requested the left oblique 
and right oblique. The following information was required by some records: 
height of symphysis—AP of outlet; transverse of outlet, anterior sagittal, 
posterior sagittal, increase posterior sagittal, pubic arch, pubie angle, spines, 
sac. pub. inclination, external sacro-pubic, internal sacro-pubiec, distance between 
spines of ischia, shape of sacrum, coecyx, thickness of bones, depth of symphysis, 
type of pelvis, gynecoid, platypelloid (simple flat), android, anthropoid, large 
(justomajor), small (justominor), prominence of ischial spines, pelvic bones, 
Thoms rule; bones, heavy, medium, light; sacro-sciatic notch, promontory 
reached, mid-pelvis. Three records supplemented measurement with diagrams 
of the pelvis. Abbreviations used were: Baud., C.D., C.V., TO, R.O., L.0O., I-sp., 
1.Cr., 1.S., 1.C., E.C., DC, BI, P.S., P.S.O., Cire. T.I., B.D. SS noteh, 0.C., 
P.S.M. PSO. Seven records required routine x-ray pelvimetry and report by 
roentgenologist. 


Laboratory Findings: All records required a urinalysis. 

5 records made no mention of a test for syphilis. 
14 records required no smears. 

18 records required no blood count or hemoglobin determination. 
22 records did not require Rh determinations. 
27 records failed to mention blood type. 

2 records required hematocrit and sedimentation rates. 

1 record asked for bleeding and clotting time. 
7 records requested husband’s Rh factor. 

1 record requested Rh of the parents of patient. 

2 records had routine BMR determinations. 

2 records mentioned antibodies. 
4 records required routine chest x-rays. 
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Discussion 


This study of 50 prenatal record forms from scattered areas of the country 
reveals that in general, all prenatal forms follow a classical pattern for infor- 
mation requested. Arbitrarily, the records may be divided into two groups— 
A and B. Group A: In this group certain defects are immediately apparent: 
(1) the type is too small; (2) there is insufficient space to indicate adequately 
any abnormality present; (3) there are no directions for indicating affirmative 
or negative replies; (4) there is lack of space for the recorder to deviate from 
the straight and narrow path; (5) too many terms of abnormal conditions are 
indicated and are crowded into the record as if to reflect the erudition of the 
person who developed the format; much space of the record is thus wasted in 
needless negatives. Indeed, it seems as if this type of prenatal record is averse 
to anything but normal findings; (6) most of these records show the need of 
revision in other important respects, i.e., Rh factor determination, blood type, 
blood counts, and elimination of obscure abbreviations. Group B: A small 
minority of the prenatal records were characterized by the absence of the above 
defects, namely, the type was large, there was adequate space to comment fully 
on any point, there were few or no obscure abbreviations, and certain non- 
essential pelvic measurements were eliminated. These few prenatal records were 
those used by the larger teaching institutions. 

The problem ‘of evaluating the prenatal record is a difficult one. From the 
succinct comment that the blood pressure and hemoglobin determination are the 
prime essentials, all the way to the most complex questionnaire lie innumerable 
gradations of opinion as to what information a prenatal record should carry. 
This problem might be more easily resolved if one could answer the question, 
What is the purpose of a prenatal record? 


Originally, the prenatal record was used by a physician as his general 
office record of the gravid patient. As more stringent rules and regulations 
were elaborated by hospital delivery services, the prenatal record assumed a 
more important position. Today most hospitals require the prenatal record or 
a copy to be available at the time of admission of the parturient.. To what 
extent this procedure has benefited obstetrics as practiced by the private prac- 
titioner is problematic since a copy of the prenatal record may involve only the 
early stages of pregnancy and may omit the later more important phases of 
gestation. Certainly, any information available to the hospital staff is valuable 
at the time of admission. Too often, however, a resident and intern employ the 
prenatal record merely for identification of the patient’s physician because of 
the mass of nonessential print necessary to wade through. The effect of the 
scientific appearance of the complex questionnaire is lost on the general prac- 
titioner. Multiplicity of terms printed on a record is no substitute for thorough 
consideration of the patient. Adequate space which can be utilized by the 
doctor for writing the history in the patient’s own words is equally important.’ 

It would be the height of temerity for any individual to suggest what in- 
formation a standard prenatal record should contain, but the need for a nation- 
wide standard prenatal record is apparent because: 


1. Standards of good prenatal care have been accepted throughout the 
nation. 

2. Standardization would benefit the literature of obstetric journals because 
case reports would be understood by all. 

3. A uniform practical prenatal record would benefit all the general prac- 
titioners of the country. 

4. Standardization would benefit interns who are widely dispersed over the 
country far from their medical schools. 
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5. At least 4,863 hospitals have delivery service. Standardization would 
permit the interchange of information between institutions under standard 
nomenclature and thus benefit the patient. 

6. Important advances in our knowledge of obstetrics could be disseminated 
throughout the nation by periodic revisions of the standard record. 

7. Standardization seems the inevitable American way of doing things; wit- 
ness the standardization of birth certificates and death certificates, classification 
of heart diseases and pulmonary tuberculosis. 


Comment 


Standardization of the prenatal record can be accomplished only by round- 
table conferences on a national scope wherein national, interstate obstetric 
societies would be represented and representatives of general practitioners 
would be present. 


Summary 


1. Fifty prenatal records were studied from the standpoint of format and 
information requested. These records were a sampling of those used by hospitals 
approved for residency training in obstetrics. 

2. The importance and need for standardization of the prenatal record on 
a national basis was discussed. 

3. Further study by interested organizations is essential. 
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PRIMARY CARCINOMA OF THE FALLOPIAN TUBE, BILATERAL 


W. O. Jounson, M.D., Loutsviuue, Ky. 
(From the Kentucky Baptist Hospital and the Louisville General Hospital) 


| Lanna carcinoma of the Fallopian tube has a reported frequency among genital 
tumors of 0.5 per cent, with 70 per cent of these being unilateral growths. Of the re- 
maining 30 per cent, few bilateral cases have been reported. 

In this report, I wish to emphasize the accidental manner in which the cases are 
found, and again stress the importance of pathological study at the time of operation, so 
that, when indicated, more complete operations may be carried out and deep x-ray therapy 
instituted, as early therapy insures better end results. Careful early pathological studies 
must be carried out on all cases. 


CasE 1.—J. P. B., aged 48 years, No. 114795, had been married 15 years, had had no 
pregnancies. She had spurts of watery discharge from the vagina, and dull pelvic pain. 
There was no family history of malignancy. On Nov. 6, 1947, patient reported she had 
had a lump in the left breast for one year, and had noticed nodules around it for seven 
months. On Nov. 7, 1947, x-rays of the chest were negative. On Nov. 8, 1947, radical 
resection of the left breast and axillary nodes for carcinoma of the left breast was per- 
formed by Dr. A. M. McKeithen. A diagnosis was made of Schimmelbusch’s disease, left 
breast, with adenocarcinoma and lymph node metastasis. 

Within two weeks after operation, the patient was given deep x-ray therapy to the 
left breast. Radium units were given, 16 doses in the left axillary area. On Jan, 28, 
1948, the patient became violently ill and a diagnosis of ‘‘ruptured appendix with pelvic 
abscess’’ was made. She had had no previous acute abdominal symptoms. On Feb. 17, 
1948, appendectomy with drainage of pelvic abscess was done by Dr. A. M. McKeithen. 
The pathologic report showed a mucocele of the appendix with chronic and superimposed 
acute appendicitis. 

The patient had a stormy convalescence, and was treated with sulfonamides. On 
March 2, 1948, she was discharged from the hospital, doing well. On March 28, 1948, she 
re-entered the hospital with pain in the right side of abdomen, which had been present 
every day since she was discharged from the hospital. She complained of anorexia and 
pain, constipation, but no nausea or vomiting. On May 3, 1948, x-ray of the abdomen 
revealed a pelvic mass with partial large bowel obstruction. The patient was discharged 
after drainage of cul-de-sac abscess, per vaginam, by Dr. J. L. Fuller. She had a stormy 
convalescence, but made a satisfactory recovery. 

For a few weeks, the patient had a copious purulent vaginal discharge. Under 
streptomycin therapy, the discharge became watery, yellowish, nonodorous and non- 
irritating, and intermittent. From time to time, she had recurrences of the purulent dis- 
charge from the vagina, but would respond to streptomycin therapy and the discharge 
would clear up, only to recur. On Jan. 19, 1949, she re-entered the hospital with the com- 
plaint of spurts of yellowish, watery, discharge from the vagina and excessive vaginal 
bleeding. 
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Physical examination showed a well-developed, undernourished woman of 48 years 
of age. The lungs were clear, and showed no evidence of metastasis by x-ray examination. 
The breasts showed the scar from the radical resection of the left breast which was in 
good condition. There were no masses in the right breast. Blood pressure was 114/76, 
pulse 84. Abdomen was soft, flat, and thin walled, with midline scar. There was slight 
enlargement of inguinal glands. Pelvic examination showed a marital outlet with some 
fibrosis in the vaginal mucous membranes. Cervix was nulliparous, admitted a probe, but 
presented no discharge. Posterior to cervix was a dimpling of the vagina (point of 
previous drainage) but it was closed. Bilateral tuboovarian masses with cystic changes 
filled over two-thirds of the pelvis, surrounded with old pelvic adhesions. The uterus 
was small, anterior, and fixed. The mass on the right side was the larger. The cul-de-sac 
was filled with an irregular mass. None of the structures was extremely tender. 

Before one of the vaginal examinations, the patient had a spurt of two tablespoonfuls 
of watery, yellow fluid, without odor, from the vagina and she stated that she had never 
had any irritation from this discharge. Aside from a few white blood cells and a trace of 
albumin, the urine was essentially negative (not a catheterized specimen). There were 
4,820,000 red blood cells, 6,050 white cells, hemoglobin, 13.5 Gm. or 87.6 per cent, color 
index, .93. The differential count was normal. 

At this time, my impression was pelvic inflammatory disease with tuboovarian masses, 
following ruptured appendicitis and chronic pelvic peritonitis with pelvic adhesions. 


Fig. 1.—Gross specimen of both tubes and ovaries, Case 1. 


Operation and findings: Jan. 22, 1949, bilateral salpingo-oophorectomy and complete 
hysterectomy were done. Numerous, dense adhesions were encountered. Large bilateral 
thick-walled hydrosalpinges were removed, the right side being the largest, the left side filled 
the cul-de-sac, and was ruptured at the point of previous drainage in the cul-de-sac. A 
small amount of yellowish watery, nonodorous fluid spurted into the pelvis. The patient 
had a stormy postoperative course for five days with great emotional depression, nausea 
and retching, but slowly improved. The wounds healed and, on the tenth postoperative 
day, deep x-ray therapy was started by Dr. H. L. Townsend. 

Pathologic findings, gross: Specimen consisted of the uterus including the cervix 
which had previously been opened and now measured 9.5 by 7 by 3.5 em, The endometrium 
was rather thin and dark gray in color. The cervical mucosa was pale, smooth. The 
cervical os was stenosed and measured approximately 1 mm. The myometrium was some- 
what thickened and spongy in consistency. An encapsulated mass 2 em. in diameter was 
present in the posterior wall. Fine fibrous adhesions were present posteriorly. 

A Fallopian tube and ovary. The Fallopian tube was rather tortuous and greatly 
dilated and measured 14 em. in length and 1 to 4 em. in diameter. On being opened, the 
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tube was found to contain a small amount of dark brown liquid material and a large 
amount of semisolid grayish yellow material. The ovary was attached and measured 
4 by 3 by 1.5 em. It was dark gray in color and predominantly fibrous in consistency. 
Several small brownish cysts were present. 

A Fallopian tube and ovary. The Fallopian tube measured 11 cm. in length and 1 
to 1.5 em, in diameter. It was somewhat tortuous and dilated. The ovary was attached and 
measured 5 by 3 by 2 cm. At one end there was a cystic mass which contained a yellow 
thin fluid, the cavity of which measured 2 cm. in diameter. The remaining structure of 
the ovary contained numerous smaller cysts. 

The sections of the uterus confirmed the gross description of an intramural fibro- 
myoma in the posterior wall, showing the characteristic histologic structure of this tumor. 
The endometrium showed proliferative changes in the glands and a moderate diffuse 
stromal infiltration with lymphocytes. No changes were seen in the cervix other than 
moderate fibrosis. . 


Fig. 2.—Section, Case 1. 


Sections of the Fallopian tubes showed a massive concentric malignant growth of 
epithelium which formed elevated thick papillary masses projecting into the lumen of the 
tube and infiltrating the inner portion of the tubal wall. Although a papillary and 
glandular pattern was in some areas clearly demonstrable the predominant growth of these 
cells was in solid masses of large, highly hyperchromatic, round or ovoid epithelial cells 
having a margin of elongated cells with similar nuclear structures indicative of active 
growth. Numerous typical mitoses and fairly numerous atypical mitoses were seen. 

Sections of the ovary showed the presence of follicular cysts. 

A section of the Fallopian tube showed several areas in the tubal epithelium charac- 
terized by a smaller and much less extensive growth of a tumor, similar to that described 
in the other Fallopian tube in cytological and essential histological structure. 

Sections of the ovary showed a corpus luteum cyst. 

Sections taken of the wall of the uterus in the region of each cornu and including 
a portion of the isthmus of each Fallopian tube showed no tumor invasion in these regions. 

Diagnosis: Fibromyoma of the uterus, proliferative changes in the endometrium, 
fibrosis of the cervix, bilateral adenocarcinoma of the Fallopian tube, and follicular cysts 
and corpus luteum cysts of the ovaries. 
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On April 3, 1949, the patient developed an anxiety state with menopausal symptoms. 
From July 17 to 23, 1949, the patient was in the hospital again with extreme exhaustion 
and was greatly disturbed by an anxiety state. However, she responded to treatment 
and made a quick recovery. Following this, she got along fairly well, but was never com- 
pletely free from pains in her side. 

On Oct. 22, 1949, she was readmitted with partial intestinal obstruction, by a re- 
current carcinoma, in the right side of the pelvis, partially obstructing the small bowel. 
Release of this intestinal obstruction and biopsy and evacuation of cystic fluid was done, 
and the patient made a slow recovery. Operative notes are as follows: 

On opening the peritoneum, the sigmoid was found densely adherent to the right 
side of the pelvis. The whole area was covered with a large tongue of omental tissue, 
which was hard, thick, and gelatin-like, and it was dissected free from the right wall of 
the pelvis. The sigmoid was posterior and the omentum anterior. There was considerable 
induration about this area and the tissues were hard, thick, gelatin-like. A partial obstruc- 
tion was present in the ileum, was released, and some of the area of the gelatin-like ma- 
terial was removed for a specimen. After the releasing of the obstruction and release 
of the ileum, the remainder of the abdomen was essentially normal. 


The patient made a slow recovery. She never again fully regained her strength, 
and daily complained of some tenderness and pain in the side. Three or four days before 
she was last readmitted into the hospital on Feb. 28, 1950, she began to have evidence of 
cough and filling up of the lungs. Examination revealed findings suggestive of metastatic 
carcinoma of lungs, which was confirmed by x-ray report on March 1, 1950. The patient 
died March 2, 1950, from a metastatic carcinoma of the lungs and abdomen. 

Comment: A case is presented of bilateral adenocarcinoma of the Fallopian tubes, 
complicated by ruptured appendix and drainage of two abdominal abscesses. The patient 
also within two years, had had carcinoma of the breast, left, with metastasis, from which 
she had recovered. Aside from the spurts of yellow, watery nonodorous vaginal discharge, 
there was no suggestion of pelvic malignancy. 

The condition in the tubes was not the cause of the ruptured appendix and 
peritonitis. Despite the history of old ruptured appendix and drainage, had the uterus 
been examined at the time of the operation, no change in the operative procedure would 
have been carried out, but a definite diagnosis could have been made and early treatment 
instituted. 


CasE 2.—M. G., aged 60 years, No. 182477, entered the Louisville General Hospital 
on May 6, 1949, and was discharged on May 25, 1949. She complained of vaginal discharge 
of three months’ duration. At first the discharge was pink, but now was white. She 
also complained of ‘‘stomach ache.’’ Menopause had been at 50 years of age, and without 
symptoms. For the past two weeks, she had had dull pains in right lower quadrant, with 
some radiation of the pain to back. This pain was aggravated by standing, walking, or 
working. Patient had lost some weight, as shown by looseness of her clothes. 


The patient was a Negro woman who appeared chronically ill. Her general con- 
dition was fair. Blood pressure was 100/80, temperature, 98° F., pulse 80. X-ray of the 
chest showed a small amount of pleural thickening in the left base, was otherwise nega- 
tive. Intravenous pyelogram showed the kidneys to be normal, with an early adequate 
bilateral output of dye. The bladder filled at 30 minutes, and showed concavity on su- 
perior and left border, suggesting pressure from pelvic mass. Barium enema was negative. 
The abdominal wall showed apparent loss of weight, poor muscle tone. A mass was pal- 
pable up to the umbilicus on the left side, and two inches below on the right side. There 
was no spasm. There were varicose veins in both lower extremities, moderate, more marked 
on right than left leg, but no edema. Pelvic examination showed a relaxed vaginal outlet, 
moderate, with pale mucous membranes. The cervix was clean, small, and posterior. The 
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body of the uterus was enlarged, soft, and freely movable. ‘There was a nodular fibroid 
3 em. in size in the uterus, firm, movable, and to the left. There was also a mass in the 
cul-de-sac which was firm, irregular, tender, and somewhat fixed. 

Laboratory findings: Urine analysis, specific gravity 1.020; albumin, 1 plus; pH 5.5 
(not a catheterized specimen); otherwise negative except for a few red and white blood 
cells; nonprotein nitrogen 35 per cent. A Wassermann was negative. Blood examination: 
on May 12, 1949, red blood cells 3,320,000, white cells 10,800, hemoglobin 70 per cent; 
eosinophiles 3 per cent, neutrophiles 61 per cent, lymphocytes 34 per cent, monocytes 2 
per cent. On May 20, 1949, red blood cells 4,780,000, white cells 9,600, hemoglobin 11.5 
Gm. or 74.6 per cent. 


Impression: Uterine fibroids with chronic cervicitis, chronic salpingitis, possible car- 
cinoma of the uterine fundus. 

On May 17, 1949, a total hysterectomy, bilateral salpingo-oophorectomy, and ap- 
pendectomy were done. Specimen submitted consisted of the uterus, left tube, and ovary 
en masse, the right tube and ovary en masse and appendix. 


Fig. 3.—Gross specimen of tubes, ovaries, and incised uterus, Case 2. 
Uterus: The uterus was irregular and nodular, weighing 220 grams. The serosa was 


glistening and attached to the surface were several small pedunculated tumors composed 
of whorls of light gray tissue and some contained calcium. 


Cervix: The cervix was fissured. The mucosa was light pink in color. In the myo- 
metrium were numerous small encapsulated tumors composed of whorls of light gray 
tissue, the largest measuring 2 em. in diameter. Attached to the wall of the uterus was 
a large polypoid structure, measuring 7 by 3 by 4 em. The base was approximately 3 cm. 
in diameter. It was composed of soft, friable, light gray material. It apparently did not 
extend deep into the wall of the uterus. In the left cornu was a small polyp composed of 
light gray tissue which measured 15 by 10 mm. 


Left tube: Near the attachment of the tube to the uterus, the tube was thick, meas- 
uring 2 em. in diameter. The surface was irregular and there were small cysts containing 
light yellow fluid. There was one nodule attached at this point, which measured 14 mm. 
in diameter and contained a gelatinous material which was light gray in color. When the 
tube was opened, there were numerous small cystic spaces containing yellow fluid. The 
fimbriated extremity was closed. 


Volume 61 PRIMARY CARCINOMA OF FALLOPIAN TUBE, BILATERAL 693 


Number 3 


Left ovary: The left ovary measured 214 by 1144 em. The surface was irregular and 
light gray in color. 

Right tube: The right tube measured 9 cm. in length. The ostium was closed, en- 
larged and cystic, having a diameter of 10% cm. On being sectioned, it was found to be 
filled with light gray friable tissue. 

Right ovary: The right ovary was cystic, measuring 4 cm. in diameter. The cyst was 
approximately 4 cm. in diameter and contained a light yellow fluid. It was very thin walled. 

Appendix: Measured 7 em. by 8 mm, The serosa was glistening and light gray and 
no changes were noted. 


Fig. 4.—Section, Case 2. 


Microscopy: There was a papillary epithelial tumor arising in the walls of the tube. 
Some masses of tumor cells were infiltrating the muscle layer of the tube. For the most 
part, however, the tumor mass projected into the lumen and was composed of cells con- 
taining only a moderately dense nucleus and a pink-staining cytoplasm. Many of the 
cells had vacuoles in their cytoplasm. The nuclei for the most part were large and con- 
tained large nucleoli, All the cells were atypical. Junction between normal tubal epi- 
thelium and neoplastic tissue was well seen on the section. In the opposite tube a similar 
process was in progress, The cells of this neoplasm, however, showed a greater degree of 
vacuolization. Here again, however, direct apposition of neoplastic and relatively normal 
tubal epithelium was seen. 

The ovaries were fibrotic and contained many sclerosed vessels. 

In the endometrial cavity similar neoplastic tissue as that seen in the tubes was 
lying rather superficially over the myometrium and some of the endometrium. The endo- 
metrium that was present appeared atrophic and stood out in sharp contrast to the tumor 
tissue. Here and there was slight infiltration of the neoplastic cells between the muscle 
bundles, 
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The cervix was fibrotic and showed many cystic glands. 

The appendix showed some scarring in the submucosa. 

The tumors in the myometrium were composed of whorled bundles of smooth muscle 
cells. 

Interpretation: (1) Carcinoma oviduct, bilateral; (2) implantation to uterus; and 
(3) leiomyoma. 

Comment: This case was believed to be a carcinoma of the fundus uteri with fibroids, 
and not until the operation was the diagnosis apparent. A bilateral salpingo-oophorectomy 
and complete hysterectomy were done, and the patient is well. X-ray therapy was begun 
on the eighth postoperative day. The patient was given 9,200 r (measured in air), or 
3,554 r estimated tumor dose. Follow-up examination on Jan. 17, 1950, showed that the 
patient is well and symptom free, with no evidence of recurrence. 

We feel that in the suspected cases and these cases found at operation, a pathological 
diagnosis should be made at the operating table to insure complete operative work, when 
indicated, and to be followed by deep x-ray therapy. This, in our minds, has given the 
best results in cases of carcinoma primarily in the Fallopian tubes. 
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PULMONARY EMBOLISM DUE TO AMNIOTIC FLUID 


Peter M. Marcus, M.D., anp C. K. Duson, M.D., Houston, Texas 


(From the Departments of Pathology and Obstetrics, Baylor University College of Medicine 
and the Maternity Division of St, Joseph’s Infirmary) 


ee gravida iv, para iii, was admitted to St. Joseph’s Infirmary at 6:45 A.M. 
on Aug. 21, 1949 (Case No. 4349, Autopsy No. A49-102). 

The date of her initial visit to her physician was not recorded, but she was noted to 
have had three previous uncomplicated term deliveries. The last menstrual period was Nov. 
15, 1948, with the expected date of confinement on Aug. 22, 1949. The pregnancy had been 
uncomplicated except for moderate nausea and vomiting in the first trimester. Past men- 
strual history was noncontributory (menarche at 12 years of age, interval twenty-eight days, 
duration three to five days with regular periods, no cramps or other irregularities). The 
general history and physical examination were essentially negative. A gynecoid pelvis 
without any abnormalities had been recorded on the first visit. 

On admission pains were every two to three minutes, lasting thirty to thirty-five sec- 
onds. The cervix was 1 cra. dilated. The membranes were said to have ruptured ‘‘several 
days’’ previously. At 7:25 a.m., forty minutes after admission, the cervix was 2.5 cm. 
dilated, with the vertex presenting and at station -1; the pains were occurring every three 
minutes and lasting thirty seconds. At 7:35 a.M., 100 milligrams of demerol and 1/150 
grain of hyoscine were administered. At 8:20 a.M., the dilatation was 4 to 5 cm. and at 
8:40 a.M. the cervix was completely dilated. Until that time, the pulse and respiration 
were stated to have been normal. The patient was taken to the delivery room at 8:43 A.M. 
She vomited one-half cupful of green liquid material at that time, became cyanotic, and 
coughed occasionally. The pulse rate was 184 per minute and the blood pressure was 70/50. 

One liter of 5 per cent glucose in distilled water was started intravenously. Without 
anesthesia, manual rotation from left occiput posterior to left occiput anterior was done, 
and delivery was terminated by low forceps at 9:21 4.M, Fetal heart tones had been present 
and normal preceding entry to the delivery room. The stillborn, female infant weighed 
7 lb., 8 oz., and presented no apparent external abnormalities. It failed to respond to 
intracardiac administration of Adrenalin and intratracheal insufflation. 

The placenta (Schultz) was expressed easily at 9:43 a.m. after a twenty-two minute 
third stage. 

Following delivery, the patient continued to be cyanotic, the pulse remained above 160, 
and the blood pressure failed to rise. The lungs were clear following delivery, but coarse 
rales developed, and the patient was given 4 c.c. of lanatocide ‘‘C’’ slowly by vein for 
rapid digitalization. Signs of pulmonary edema developed, and death occurred at 10:15 
A.M, The estimated blood loss at delivery was 200 ¢c.c. The patient also lost an additional 
200 to 300 ¢.c. of dark blood from the uterus just prior to death. The uterine cavity was 
explored manually, No defect was palpated, but the cavity was noted to be full of blood, and 
preparations were being made to pack the uterus when the patient expired. 

Postmortem Findings.—It had been requested that the body be embalmed by arterial 
injection prior to the performance of autopsy. Permission was, however, granted to remove 
portions of the lungs first, and any material used for microscopic study was obtained before 
arterial injection. Autopsy was performed two hours after death. Only relevant gross and 
microscopic findings are given here. 
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Fig. 1.—Capillary from an interalveolar septum of the lung. The lumen is occupied by epi- 
thelial squamae. (X430.) 


Fig. 2.—Half of the lumen of the capillary is blocked by epithelial squamae. The other half 
contains an early leucocytic thrombus. (x430.) 
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Fig. 3.—Section from a pulmonary arteriole showing leucocytic a in the periphery and 
contents of amniotic fluid in the center. (X 215.) 


Fig. 4.—Section from lung of stillborn infant showing amniotic fluid elements within the 
alveolar spaces surrounded by leucocytic infiltration. (x 215.) 


‘ 


MARCUSE Am. J. Obst. & Gynec. 
698 CUSE AND DUSON m. J pt. & Gynec 


Each pleural cavity contained approximately 200 ¢.c. of light amber fluid. The lungs 
were poorly aerated and contained much frothy fluid which also was present within the 
bronchi. No thrombi were found in the pulmonary artery or its branches. 

The uterus presented the picture usually seen immediately after delivery. It weighed 
1,550 Gm. and the average thickness of its wall was 3 em. The myometrium was firm and 
appeared contracted. A small piece of placental tissue was firmly adherent to the lining of 
the endometrial cavity in the region of the left cornu. The cervix and the vagina were 
intact. 

Microscopic examination of the lungs showed elements of the amniotic fluid in many 
of the capillaries and arterioles. This material consisted mainly of epidermal squamae, 
some of which were stained brown by meconium (Figs. 1 and 2). In addition, there was 
free meconium in the form of small amorphous particles of light brown matter. Some of 
the vessels contained thrombi that were composed of fibrin and leucocytes and occupied the 
peripheral portions of the lumen (Figs. 2 and 3). Many of the alveolar spaces were filled 
with edema fluid. 

Autopsy of the stillborn infant showed no noteworthy abnormalities. The lungs were 
atelectatic, but contained small areas of aeration which were thought to be due to adminis- 
tration of oxygen by intratracheal catheter. Microscopically, desquamated epithelial cells 
and meconium particles were found in many of the alveolar spaces and in some of the 
bronchioles. There were also areas of leucocytic infiltration surrounding groups of the in- 
volved alveoli and bronchi (Fig. 4). 


Comment 


The case presented is essentially identical in its clinical and pathologic features with 
those reported in the literature. Diagnosis has, in all cases, been established by postmortem 
examination. It is, however, necessary to have the possibility of embolism by amniotic 
fluid in mind in order to obtain material from the lungs prior to arterial injection which is 
frequently done in some hospitals before the autopsy. Without this precaution, the autopsy 
diagnosis of amniotic fluid embolism would be extremely difficult, if not impossible. 
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MENINGOCOCCIC MENINGITIS IN TERM PREGNANCY 


KeitH R. BRANDEBERRY, M.D., anp JAMES M. VERGON, M.D., CINCINNATI, OHIO 


(From the Department of Obstetrics, University of Cincinnati College of Medicine and the 
Cincinnati General Hospital) 


ENINGOCOCCIC meningitis is rarely observed during pregnancy, no reported cases 

having been found in the American literature. However, five such case reports were 
noted in the foreign literature.1-5 A few cases of pregnancy complicated by meningitis due 
to other organisms (pneumococcus and Mycobacteriwm tuberculosis) have been reported but 
are not included here. 

In 1936 Ferringo1 reported a case of meningococcic meningitis in a term pregnancy 
treated with antimeningococcic serum. WLabor and delivery were uneventful; the mother and 
child were both discharged well. 

Portes and Depillat2 reported in 1938 a case of chronic meningococcemia observed 
from 18 weeks’ gestation to term without treatment. Blood cultures became negative near 
term and the mother survived. The infant was apparently normal. 

In 1939 Podleschka’ reported a case of meningococcic meningitis in a patient at term 
who had the initial diagnosis of convulsive eclampsia. Labor and delivery of a normal infant 
were uneventful. Prontosil therapy was begun post partum, but the patient died on the 
fourth postpartum day. The author discusses the differential diagnosis of eclampsia and 
meningitis, warns of the possibility of confusion, and concludes with a plea for conservatism 
in delivery of the patient with acute infectious disease. 

Pacit in 1939 also reported a case of meningococcic meningitis in pregnancy at term 
with normal labor and delivery. He believes that pregnancy and labor favor the spread of 
the disease but that the placental barrier protects the infant. Culture of the mother’s blood 
was positive while cord-blood cultures were negative. 

In 1942 Osler5 reported a case of meningococcic meningitis in a 30-week pregnancy 
which was treated with sulfapyridine. Following spontaneous delivery of a normal infant 
the mother recovered and both were discharged well. 


Case Report 


Mrs, J. Z., a 19-year-old married white woman (gravida i, para 0), was admitted to the 
contagious ward at Cincinnati General Hospital on Nov. 21, 1949, in the thirty-eighth week 
of gestation, complaining of severe headache, stiff neck, nausea, vomiting, and fever. She had 
been well until 4 days prior to admission, her pregnancy having progressed uneventfully under 
the care of her family doctor. Her last menstrual period had been Feb. 26, 1949, estimated 
date of confinement Dec. 6, 1949. Past history was noncontributory. 

Physical Examination.—The temperature on admission was 99.6° F., pulse 60, respira- 
tions 20, and blood pressure 140/100. Examination revealed an acutely ill, dehydrated, semi- 
comatose young woman in marked opisthotonos with positive Kernig’s sign and positive 
Babinski sign bilaterally. Petechiae were prominent over the entire body, but were more 
marked over the dorsum of each ankle. The chest was clear and heart normal. The uterus 
was enlarged to term size with the fetus in right occipitoanterior position, head engaged, 
and a fetal heart rate of 140 per minute. 

Laboratory Tests——The Kahn test was negative. Urine revealed 1 plus albumin and 
an occasional white cell. Hemoglobin was 12 Gm., erythrocytes, 4.2 million; white blood cells 
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16,000 with 92 per cent polymorphonuclear leucocytes, 4 lymphocytes, and 4 monocytes. 
Lumbar puncture revealed a purulent cerebrospinal fluid with an initial pressure of 190 mm. 
of water, 58,000 white cells per cubic millimeter (93 per cent polymorphonuclear cells), 
protein 1,000 mg./100 ¢.c., chloride 700 mg./100 ¢.c., and sugar 13 mg./100 c.c. There were 
numerous intra- and extracellular gram-negative diplococci on stained smear. Blood culture 
taken 12 hours after onset of treatment was sterile. 

Treatment.—Penicillin, sulfadiazine, and intravenous fluids were administered, with 
Luminal Sodium and paraldehyde for sedation. 

Course.—The patient remained semicomatose, with daily fever spikes to 103° F. for 3 
days. The blood pressure remained elevated, once reaching 200/130, in spite of intramuscular 
50 per cent magnesium sulfate. 

On Nov. 25, 1949 (4 days after admission), there was spontaneous onset of labor and 
less than 6 hours later a normal 2,700-gram male infant was delivered by elective low forceps 
under light drop-ether anesthesia. On the first postpartum day, although the temperature 
spiked to 105° F., the patient was rational and clinically improved. Recovery ensued gradually, 
and on Dec. 7, 1949, she was completely asymptomatic. Spinal tap at this time revealed 
clear cerebrospinal fluid with 56 white blood cells per cubic millimeter. 

The infant had an uneventful hospital course. Cord blood taken at time of delivery 
revealed a sulfadiazine level of 11.3 mg. per cent and negative culture. Microscopic examina- 
tion of the placenta revealed no abnormalities. 

Both mother and infant were discharged well on Dec. 8, 1949, 17 days after admission 
and 13 days post partum. 

Discussion 

Meningococcic meningitis is not at present a highly fatal disease. Daniels, in a 
recent analysis of 300 deaths occurring in nonpregnant individuals with meningococcic 
meningitis, found that in less than half the cases the meningitis per se was the cause of 
death. The over-all mortality rate has been approximated at 3.6 per cent. 

From this small series of cases, pregnancy would not seem to have an adverse effect 
upon the outcome of the disease. 

The pregnant woman with meningococcie meningitis should receive the recognized 
treatment for this disease, and the pregnancy should be allowed to run its normal course. 

In all six cases, including our own, the infant survived and showed no ill effects from 
the meningococcemia. This would tend to substantiate the belief that the placenta is a good 
barrier to the meningococcus. 
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SPONTANEOUS AND COMPLETE REGRESSION OF EXTENSIVE 
PULMONARY METASTASES IN A CASE OF CHORIONEPITHELIOMA 


WALTER R. JoHNSON, M.D., ANN ArBor, MICH. 
(From the Department of Obstetrics and Gynecology, University of Michigan Hospital) 


HORIONEPITHELIOMA has long been considered a rare malignancy, and it remains 
one of the most challenging disease entities in medicine. Since the condition was first 
recognized by Sanger! in 1889, the literature reveals numerous case reports which emphasize 
the difficulties of diagnosis and of prognosticating the clinical course in a given patient. 
Complete spontaneous regression of a proved cancer is extremely rare (or nonexistent). 
Possible exceptions occur in chorionepithelioma. Even in this disease the reported instances 
of regression are rare. 
This case is presented, not to confuse the literature further, but rather to emphasize a 
phase of this disease which occasionally takes place. 


Case Report 

M. A. (University Hospital No. 175436), a 43-year-old, white housewife, para vi, 
gravida vii, was first seen in the University of Michigan Hospital Gynecology Department 
on July 19, 1949, with a chief complaint of vaginal bleeding. 

Menarche had occurred at the age of 18 years, with regular menstrual periods of 
normal flow occurring every 28 to 30 days until the onset of her present illness. The patient’s 
6 deliveries were uncomplicated, ending in normal full-term infants, the last being 244 years 
prior to admission. 

Menstrual periods had been normal and regular through September, 1948. The patient 
then developed amenorrhea until March of 1949. During this time she felt well and denied 
any of the usual signs or symptoms of pregnancy with which she was familiar. A normal 
five-day period occurred in March of 1949, and what was thought to be a normal menstrual 
period began in April. However, a few days following the completion of this bleeding 
episode, the patient stated that she had the onset of daily vaginal spotting which continued 
until the time of admission in July of 1949. Beginning in June, there was increased weak- 
ness, fainting spells, nausea, anorexia, and loss of weight. There was no history of pulmonary 
symptoms such as hemoptysis, cough, or chest pain. 

The past history revealed no previous serious illnesses or operations. 

Examination on admission was as follows: Fever of 102° F.; pulse 120; respirations 
22; blood pressure 96/54. The patient appeared very pale, poorly nourished, and emaciated. 
Her sensorium was clear. Examination of the lungs revealed them to be clear to auscultation 
and percussion with normal motion of the diaphragm. The heart was slightly enlarged and 
auscultation revealed a loud apical systolic murmur. 

The abdomen was scaphoid with multiple striae and poor muscle tone. A firm, nontender, 
movable mass could be felt arising from the pelvis and extending about 4 em. above the 
symphysis pubis. 

Pelvic examination revealed normal external genitals and a parous outlet with fair 
support. On inserting a speculum into the vagina, numerous blood clots were encountered. 
Following their removal, the vaginal mucous membranes appeared normal. The cervix was 
visualized as normal except for a reddened area on the anterior cervical lip which was 
biopsied. Upon bimanual examination the uterus was found to be enlarged to about 3 times 
normal size, with a firm mass 3 em. in diameter extending from the right posterolateral wall. 
Otherwise the pelvic organs appeared normal on palpation. 

Laboratory data on admittance revealed a hemorlobin of 5 Gm., white blood cell count 
of 6,500, catheterized urine negative, and blood Kahn test negative. The cervical biopsy was 
reported as polypoid glandular hyperplasia with no evidence of malignancy. 
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The patient received multiple blood transfusions between July 19 and July 25, 1949, 
with a rise in hemoglobin to 11.5 Gm. Temperature and pulse also returned to normal. The 
patient continued to have daily vaginal bleeding. 
Preoperative diagnoses included uterine myomas and the possibility of malignancy of 
the endometrium. 


B 


Fig. 1.—A, Microscopic section of the uterine wall revealing trophoblastic cells in- 
filtrating the musculature. 


B, Microscopic section through portion of the uterine nodule revealing a sheet of tropho- 
blastic cells. 


The patient was taken to the operating room on July 25, 1949, and a dilatation and 
curettage performed. The curettings appeared grossly normal without evidence of irregularity 
of the uterine cavity. Laparotomy revealed the uterus to be enlarged about 214 to 3 times 
above normal size, firm and congested. A hard, slightly bluish nodule about 3 cm. in diameter 
extended from the right posterolateral wall. The adnexa were slightly adherent and varicosi- 
ties were present in both broad ligaments. The ovaries were of normal size and appeared to 
be slightly cystic. A total hysterectomy, bilateral salpingo-oophorectomy and incidental ap- 
pendectomy were performed. The patient tolerated the procedure well. Postoperatively she 
recovered rapidly. 
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Microscopic examination of sections taken from the bluish uterine nodule revealed the 
appearance of malignant chorionepithelioma, infiltrating well into the musculature (Fig. 1). 
There was a hypertrophic decidual reaction present on both ovaries without evidence of 
lutein cysts. 

An Aschheim-Zondek test taken two days postoperatively was reported positive at a 
routine level. Stereoscopic x-ray examination of the chest revealed widespread metastatic 
neoplasm of both lung fields (Fig. 2). 


Metastatic 
Lesions 


Fig. 2. Fig. 3. | 


‘ ax 2.—Initial chest x-ray taken on July 29, 1949, showing metastatic neoplasm of both 
ung fields. 


Fig. 3.—Chest x-ray taken Dec. 16, aoa. revealing complete disappearance of the pre- 
vious TIDODRATY metastases shown in Fig. 2. 


Following these reports, the case was presented at the Gynecology Tumor Conference. 
No irradiation or hormone therapy was given. 

Examination at the time of discharge revealed but slight postoperative induration 
palpable at the vaginal apex. The patient’s hemoglobin at this time was 11 Gm. She was 
eating well and feeling much stronger. 

She was next seen for a check-up examination on Sept. 16, 1949. At this time she was 
feeling well and had gained 21 pounds. No vaginal bleeding or pelvic symptoms were re- 
ported. She had noted no pulmonary symptoms. Pelvic examination revealed a firm neo- 
plastic-feeling nodule approximately 2.5 cm. in diameter palpable high up in the rectovaginal 
septum. Biopsy of the nodule was not carried out. Stereoscopic x-ray examination of the 
chest on this visit again revealed extensive bilateral pulmonary metastases. Unfortunately, 
an Aschheim-Zondek test was not obtained. 

The patient returned again for check-up examination on Dec. 16, 1949. She was 
entirely asymptomatic. She had continued to gain weight and felt so much improved that 
she was carrying on her usual household activities. Pelvic examination revealed no palpable 
pathologic conditions. The previously described nodule in the rectovaginal septum had com- 
pletely disappeared. Stereoscopic x-ray examination of the chest on this visit showed 
complete disappearance of the extensive pulmonary metastases (Fig. 3). The Aschheim- 
Zondek biological test was negative at a routine level. 
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At the time of subsequent check-up examinations, April 4, 1950, June 13, 1950, and 
Oct. 10, 1950, the patient was again in excellent health. The pelvis revealed no palpable 
diseased condition. Stereoscopic x-ray examinations of the chest again demonstrated 
normal lung fields, and the Aschheim-Zondek tests were negative. 


Comment 


The history of amenorrhea followed by irregular vaginal bleeding with no definite history 
of pregnancy makes it difficult to determine the origin of this chorionepithelioma. From 
the history we can surmise that this patient had a spontaneous abortion early in 1949. 
While possible, it seems unlikely that this chorionephithelioma developed following the last 
full-term pregnancy 2% years prior to the present illness. 

Since our case fulfills the criteria set forth in Ewing’s? original classification of 
chorionearcinoma, in which the uterus harbors infiltrating undifferentiated trophoblastic cells 
and distant metastases are present, it would seem that the diagnosis in this case is correct. 
Hertig and Sheldon’s? classification of chorioncarcinoma is dependent primarily on the 
presence of trophoblastic metastases with or without evidence of a primary tumor in the 
uterus. Neither of these investigators, however, reports a clinical cure in his experience with 
chorioncarcinoma. 

Park and Lees,‘ in their recent analysis of 516 cases of chorioncarcinoma (taken for 
the most part from reports in the literature), estimate that there are no more than 20 cases 
of claimed regression of pulmonary metastases reported in the whole world literature. Their 
analysis of twelve of these cases reveals that in only two was the diagnosis confirmed by 
both x-ray findings and biologic pregnancy tests. 

Mazer and Edeiken5 reported one case of regression of pulmonary metastases following 
hysterectomy and subsequent extensive irradiation therapy to the lungs. They noted a progres- 
sive decrease in the amount of chorionic gonadotrophin in the urine as measured by the 
Aschheim-Zondek test, as the tumor regressed. Lackner and Leventhal* reported a case of 
complete regression of pulmonary and vaginal metastases following hysterectomy and _ir- 
radiation therapy to the lungs. These two cases are similar to our own, except that our 
patient was not given irradiation therapy. 

As yet there is no satisfactory explanation for the course of events in such instances. 
Perhaps the ‘‘lysin theory’’ of Fraenkel could explain this phenomenon. He demonstrated 
a certain lytic substance in the serum of normal women during pregnancy which was capable 
of destroying placental tissue. Possibly this substance destroys the so-called ‘‘ physiological 
metastases’’ occurring in normal pregnancy. Fraenkel further showed that this lytic agent 
was not present in the serum of patients with chorionepithelioma. Perhaps patients with 
retrogressive changes were capable of developing this lysin after removal of the primary 
tumor. Teacher? and others described certain histological changes in the lungs of patients 
with pulmonary metastases which suggest a ‘‘choking off’’ of the cancer cells by granulation 
tissue. Again, these cases may demonstrate an unusual degree of this process. 

There remain many obscure phases to the problem of chorionepithelioma. Our case 
serves to emphasize one of the unusual ramifications of this disease. In light of the present 
accumulated knowledge, any advice as to the prediction of the clinical course or proper treat- 
ment in a given case is only speculative. 


Note.—The sections were reviewed by Dr. Arthur T. Hertig,’ who agrees with the 
diagnosis of choriocarcinoma. 
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Selected Abstracts 


Abortion 


Palmer, M. R.: The Study of Habitual Abortion by Hysterography During the Leuteal 
Phase, Bulletin Assoc. d. gynéc. et obst. de lang. frang. 2: 133, 1950. 


The author feels and demonstrates by case histories, that in the study -of sterility 
and of metrorrhagia, the optimal time for hysterosalpingography is from three to five 
days after menstruation is completed, since at that time there is a minimum of spasm of 
the uterus and a minimum secretion from the cervix. On the other hand, with habitual 
abortion he has found that hysterography is more satisfactorily accomplished during the 
leuteal phase because a better study of the contractility of the uterine musculature and 
abnormalities of the endometrial cavity can be made. He also feels that the conditions 
which are most favorable for nidation are best explored at this time. 

A total of 46 cases was studied with the use of this time division, and conclusions, 
not only as to anatomical and functional disorders of the uterus and tubes but also as to 
the hormonal status of the patient, were determined. Cases of cervical stenosis, sub- 
mucous fibroids, bicornate uterus, hyperflection, and hypercontractility were diagnosed 
by this method. L. B. WINKELSTEIN. 


Cancer, Malignancies 


Antoine, M. T.: Early Diagnosis of Cancer of the Cervix, Bull. Assoc. d. gynéc. et obst. 
de lang. frang. 2: 136, 1950. 


The various types of diagnostic procedures for determination of cancer of the cervix 
are reviewed, including, among others, the Schiller iodine technique and the vital staining 
technique of Papanicolaou. The advantages and drawbacks of all methods are also 
discussed. The author feels that the transformation of normal tissue to cancerous tissue 
occurs either intraepithelially or subepithelially, which changes are most easily diagnosed 
by the routine use of the colposcope, an instrument which, by the employment of lenses, 
is able to magnify directly the surface tissue of the cervix. With this instrument a mag- 
nification of 140 diameters can be reached easily. This method can be utilized for exam- 
ination of the entire cervix and endocervix so that a very complete study can be made. 

The author feels that the technique of colposcopy by means of indirect lighting can 
be easily mastered and that with the use of the instrument he is able to give a better 
diagnosis at an earlier stage than with previously described methods; moreover, he has 
been able to demonstrate early preinvasive carcinomas which were not diagnosed by the 
other means, L. B. WINKELSTEIN. 


Beckstrand, Grant, and Ellery, 8S. W.: Carcinoma of the Cervix, California Med. 73: 248, 
1950. 


The authors report the ‘‘ five-year arrest’’ rate of one hundred seven patients treated 
by a combination of x-ray and radium irradiation. X-ray was first used to reduce the 
hazard of implanting the radium. 
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The ‘‘five-year arrest’’ rates were as follows: For 22 patients with Stage I leasion, 
70 per cent; for 31 with Stage II, 55.7 per cent; for 33 with Stage III, 39.7 per cent; for 
21 with Stage IV, 0. The ‘‘five-year arrest’’ rate for 18 patients with carcinoma of the 
cervical stump treated by radium and x-ray was 52 per cent. 

The authors maintain that surgery should be employed only in cases of Stage III 
or IV carcinoma—in which results by either means of treatment are poor. Radiation is 
the treatment of choice in most cases, particularly if the leasion is in an early stage, 
although radical operation is indicated in certain rare early cases in which delivery of 
an effective dose of radiation to involved areas is technically difficult. JAMES P. MarR. 


Kaufmann, Louise A., Cuyler, W. Kenneth, and Ross, Robert A.: Intraepithelial Carcinoma 
of the Cervix, Surg., Gynec. & Obst. 91: 179, 1950. 


Between the years 1947 and 1949, a diagnosis of intraepithelial carcinoma of the 
cervix was made from the smears of 10,029 patients in 44 instances. Clinically, only 4 
of these patients were thought to have carcinoma; 26 were thought to have benign cervical 
lesions, and in 10 the cervix appeared entirely normal. Thirty-three of the patients were 
under 45 years of age, the median of the group appearing somewhere between 35 and 39 
years. Whether this diagnosis was confirmed by cervical biopsy or not is not stated in 
the article. It is interesting to note that six of the patients were pregnant and the authors 
state that they are able to distinguish between the regressive lesion which sometimes is 
seen in the cervices of the pregnant patients and that which will go on to become true 
carcinoma. Louis M. HELLMAN. 


Cesarean Section 


Woodman, Marjorie: Mid-Century Trends in Cesarean Section, New England J. Med. 243: 
528, 1950. 


The material for this study of cesarean sections is from the ward service at the New 
England Hospital for Women and Children. It consists of an analysis of the figures on 
cesarean section for two different five-year periods. The first period, 1935 to 1940, was 
the period before the advent of penicillin or sulfonamides or banked blood. The second 
period was from 1945 to January, 1950. 

In the first period there were 3,109 deliveries with 82 sections, or 2.6 per cent, with 
2 maternal deaths. In the second period there were 3,181 deliveries with 138 sections, or 
4.3 per cent. There were no maternal deaths. 

The morbidity rate was 44.5 per cent in the first series and 31 per cent in the second 
series, probably due to the addition of antibiotics. The incidence of difficult midforceps 
delivery was 5.8 per cent in the first and 3.2 per cent in the second series. 

The low-flap operation was the operation of choice in both series. But the low 
classical was high, 18 in the first series and 26 in the second. 

The author demonstrates that cesarean section, to a great extent, is replacing difficult 
operative vaginal deliveries, There has been a general trend to broaden the indications 
for cesarean section. JAMES P, MARR. 


Endocrinology 


Cazzola, Dino, from the Clinic of Obstetrics, University Pavia, First Observations and 
Research Concerning Allergic Manifestations in the Field of ‘‘Endocrine Allergy,’’ 
Minerva ginec. 3: 102, 1949. 


The author points out how little we know of endocrine allergy. He mentions the 
work done in 1945 by Zondek and Bromberg, who made clear that allergic manifestations 
which appear in women during the premenstrual cycle are coexistent with high levels of 
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estrin and progesterone. He reports a few cases of patients with such manifestations 
(eczema, coryza, headache, menorrhagia, slight fever) treated by the method of desen- 
sitization with small and increasing doses of intradermal injections of the hormone to 
which each patient was shown to be allergic by previous allergy tests with estrin and 
progesterone. In 44 cases he obtained 22 complete cures, 13 improvements, and no 
change in 9. Rina D’AMICO. 


Bickers, William: Progesterone and Anhydrohydroxyprogesterone: A Comparative Study 
of Oral Administration, J. Lab. & Clin. Med. 35: 265, 1950. 


The author presents a small group of patients who were surgical castrates or suffering 
from secondary amenorrhea, treated with an estrogen-progesterone progression to evaluate 
the efficacy of the oral route and to compare the efficiency of two progestational sub- 
stances. He found these substances to be active, and, in oral doses of 120 mg. daily, the 
progesterone produced a more mature secretory endometrium than did the anhydrohydroxy- 
progesterone. 8S. B. GuSBERG. 


Extrauterine Pregnancy 


Whittemore, W. Stewart: Ectopic Pregnancy in a Patient With Three Fallopian Tubes, 
New England J. Med, 943: 79, 1950. 


This unusual and interesting report concerns an ectopic pregnancy in a patient with 
three Fallopian tubes. 

The uterus and right and left tubes and ovaries were normal, but arising from the 
left cornu, just inferior to the left tube, was a separate third Fallopian tube, cordlike in 
structure but with a normal-appearing fimbriated extremity to which was attached an 
embryo. 

This ectopic pregnancy, on pathological examination, appeared to have become im- 
planted in the fimbriated end of an anomalous and imperforate accessory salpinx. 

That the ovum became fertilized while free in the abdominal cavity is the only 
possible explanation of this unusual finding. JAMES P. Marr. 


Mackenzie, L. L., and Fuller, D.: A New Vital Stain for Malignant Cells in Vaginal 
Secretions, J. Lab. & Clin. Med. 35: 314, 1950. 


The authors report their attempt to adapt the technique of differential reduction of 
tetrazolium salts by carcinomatous tissue to the study of vaginal secretions. They noted 
positive staining in all malignant cases of a distinct coarse nature; cells of nonmalignant 
secretions if they contained stained elements were more diffusely patterned. They con- 
clude that this interesting reaction may be of use in vaginal cytology. S. B. GUSBERG. 


Gynecology 


Nickson, W. L., and Douglas, J. R. S.: Fibrosis Uteri and Its Diagnosis by Means of 
Uterine Scrapings, M. J. Australia, p. 223, Feb. 18, 1950. 


The authors discuss the development of fibrosis uteri from the clinical point of view 
and also from the point of view of morbid anatomy. Although the term has passed into 
disuse it describes the end result of two distinct pathological processes, the first being a 
simple fibrous replacement and general shrinkage of the muscular tissue and atrophy of 
the endometrium; the second process developing as an active and proliferative process 
during an age period when the uterus is functional. The second type is a reaction to 
infection (nonspecific). The clinical symptoms and the pathological features are discussed. 
Fibroid tumors frequently complicate fibrosis uteri. The microscopic picture of the 
endometrium in this pathological entity is discussed to aid in the diagnosis of fibrosis uteri. 

WILLIAM BERMAN. 
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Vermilian, H., Hartemann, J., and Ribon, M.: Postabortal Meningitis Resulting From 
Tubercular Endometritis, Bull. Assoc. d. gynéc. et obst. de lang frang., Feb. 28, 1950. 


Although genital tuberculosis is considered to be a major factor causing sterility, 
endometritis of tubercular origin, when latent, will allow conception. In the course of 
pregnancy, such endometrial tuberculosis simulates other types of endometritis but is im- 
measurably more serious, A case of postabortal meningitis following tuberculous endome- 
tritis is reported. This patient, with latent unrecognized tubercular endometritis, aborted 
spontaneously in the third month of pregnancy, developed severe meningeal signs within 
forty-eight hours, and died about one month later. The case demonstrates the rapid pro- 
liferation of the tubercle bacilli following a spontaneous abortion. L. B. WINKELSTEIN. 


Marshak, Richard H., Poole, Charles S., and Goldberger, Morris A.: Hysterography and 
Hysterosalpingography. An Analysis of 2,500 Cases With Special Emphasis on Tech- 
nique and Safety of the Procedure, Surg., Gynec. & Obst. 91: 182, 1950. 


The authors report 2,500 cases of hysterography and hysterosalpingography, giving 
the techniques used with various contrast media. They stress the fact that when Lipiodol 
is employed the pressure should always be below 200 mm. of mercury and the largest 
amount of dye used should not exceed 8 ¢.c. The chief danger encountered with oil soluble 
iodized solutions is the danger of embolus. Both Skiodan Acacia and Rayopaque have the 
advantage of quick absorbability and excretion which obviate the danger of embolism 
and foreign body reaction. The fractional method of injecting 1 ¢.c. of iodized substance 
prior to the first picture, and then fractional amounts up to 4 ¢.c. is described and photo- 
graphs shown demonstrating the various intrauterine filling defects which can occur and 
their pathological interpretation. The technique is also given for salpingography, using 
larger amounts of dye, and numerous photographs showing tubal abnormalities are pre- 
sented. Louis M. HELLMAN. 


Gynecologic Operations 


Hartemann, M.: Formation of a Vagina by Transplantation of the Sigmoid, Gynec. et 
obst. Supplement, Bull. Assoc. d. gynéc. et obst. de lang. frang., 1: 207, 1950. 


The author describes a single case where the congenital absence of a vagina was 
treated surgically by transplantation of a portion of the sigmoid with excellent results. 
Although such a procedure is much more serious and difficult than skin grafts, the func- 
tional result is far superior. The new vagina is definitely more supple; it contains a mucous 
secretion similar to a natural vagina and its proportions both in length and diameter are 
better. In the particular case described, the anatomical result was esthetically and func- 
tionally superior to any result which might have been obtained from cutaneous grafting. 
L. B. WINKELSTEIN. 


Fabre, M. M.: Electrolytic Dilation of the Cervix, Bull. Assoc. d. gynéc. et obst. de lang. 
frang. 2: 152, 1950. 


This procedure was employed for the following conditions: dysmenorrhea, sterility, 
intracervical dilatation following cauterization and preceding exploration of the uterus. 
The method employed consisted of the introduction into the cervical os, of a small Hegar 
dilator which is connected to the negative pole of a source of galvanic current. The 
positive pole is placed under the buttocks. A current of 20 milliamperes is allowed to 
flow for 3 or 4 minutes, which has the effect of allowing the cervical tissues to dilate by 
themselves. The advantage of this form of electrical dilatation is that it is practically 
painless, is atraumatic, and can be used easily in ambulatory patients. 


L. B. WINKELSTEIN. 
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Leary, Olga C., Jr., and Hertig, Arthur T.: The Pathogenesis of Amniotic-Fluid Embolism. 
I. Possible Placental Factors—Aberrant Squamous Cells in Placentas, New England 
J. Med, 243: 588, 1950. 


In 1941 Steiner and Lushbaugh described the syndrome of amniotic-fluid embolism, 
which they believed to be the major cause of death during labor. The clinical picture 
that they observed in 8 patients included dyspnea, shock, cyanosis, and pulmonary edema. 
Amniotic debris was found in the lungs of these patients at autopsy, and the authors 
believed that embolic blockage of the pulmonary arterioles and capillaries was the im- 
mediate cause of death. The profound shock, that was an early and prominent feature 
of this condition, was thought to be anaphylactoid owing to entrance of foreign protein 
material into the maternal circulation. However, an analysis of their cases shows that 
the clinical diagnosis of postpartum hemorrhage (400 to 1,500 ¢.c.) was made in all 6 
of their patients surviving delivery. 


From the Department of Pathology, St. Margaret’s Hospital, and the Department 
of Pathology, Boston Lying-in Hospital, appears Leary and Hertig’s report on the study 
of 14 placentas in which amniotic squamous cells were found, indicating the presence of 
amniotic fluid within the placenta or its membranes. The squamous cells lay between the 
amnion and chorion in 9, in marginal blood clots in 2, in the decidua at the placental 
margin in 1, and in decidual sinusoids on the maternal surface in 1. In 1 additional case 
squamous cells were found in three sites—between the amnion and chorion, in marginal 
clots, and in decidual sinusoids. No study of placentas in cases of amniotic-fluid embolism 
has been reported. But, henceforth, the finding of squamous cells in these locations men- 
tioned above may help to make clear the mechanism of escape of amniotic fluid into the 
maternal circulation in cases of amniotic-fluid embolism. JAMES P, MarR. 


Landing, Benjamin H.: The Pathogenesis of Amniotic-Fluid Embolism. II. Uterine 
Factors, New England J. Med. 243: 590, 1950. 


In the same journal and from the same source, Benjamin H. Landing, M.D., reports 
on the uterine factors in the pathogenesis of amniotic-fluid embolism. The author states 
that the mechanism of entrance of the amniotic fluid into the maternal circulation has 
been unexplained in most of the cases reported; some writers have postulated that vessels 
of the placental site are often the point of entrance. However, a recent demonstration 
of entrance of amniotic fluid into areas of premature separation of the placenta has served 
to call attention to this problem again and to focus it on cases with abnormal opening 
of uterine vessels, as in cesarean section and ruptured uterus. 


In an effort to analyze further these two factors—the mechanism of entrance of 
amniotic fluid into the maternal circulation and the effect of amniotic fluid on the maternal 
blood—the material available in the Department of Pathology of the Boston Lying-in 
Hospital for the years 1931 to 1949, inclusive, was reviewed. All cases in which hysterec- 
tomy or autopsy followed cesarean section, ruptured uterus, or postpartum hemorrhage 
were studied. In addition, a control series of 25 uteri, examined post partum for any 
reason except rupture, and the lungs of all who died within the first week post partum 
were studied. 


The result of this study revealed that amniotic fluid appears to enter the maternal 
circulation only by way of uterine or placental vessels opened abnormally, as in placenta 
accreta, cesarean section, rupture of the uterus, partial retention of the placenta, and, 
possibly, also, premature marginal separation of the placenta. The significance of the 
findings in regard to the syndrome of amniotic-fluid embolism and to a postulated syndrome 
of maternal hemorrhagic. tendency is discussed. JAMES P, MARR. 
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Newborn 


Ross, C, A. C.: Amino-Acids in the Faeces of Breast-Fed and Bottle-Fed Intants, Lancet 
1: 716, 1950. 


Amino-acid determinations by partition chromatography were carried out on watery 
suspensions of feces obtained from 9 breast-fed and 11 bottle-fed infants. Unhydrolyzed 
specimens frem the artificially fed group contained a reduced quantity and variety of amino 
acids, although on hydrolysis, the difference disappeared. The author suggests that, while 
the difference in ‘‘free’’ amino-acid excretion may be the outcome of the well-known differ- 
ence in intestinal flora, it might reflect a state of ‘‘subnutrition’’ with increased suscep- 
tibility to infection. 

Irvine L. FRANK 


Ford, F. J.: Feeding of Premature Babies, Lancet 1: 987, 1949. 


A simplified feeding routine which can be followed by any competent though inex- 
perienced nurse was tried out on 86 premature infants in one of the Glasgow corporation 
maternitiy units. Fluid requirements were satisfied with 214 ounces of fluids per pound of 
body weight per day, given as water during the first twelve hours, and thereafter as periodi- 
cally strengthened milk mixtures. No parenteral fluid was administered except in critical 
situations. The infants thrived on a caloric intake of 40 to 60 calories per pound of body 
weight per day, smaller babies receiving the more liberal caloric allowance. Feeding periods © 
of twenty minutes were allowed, and feeble babies were tube fed. 

Infants fed on breast milk had a smaller initial weight loss, but after the first ten 
days the weight curves were similar to those of infants fed on fresh or evaporated cows’ 
milk preparations. Vitamin C administration was begun on the third day, and vitamins A 
and D when the infant could suck and swallow properly. 

IRvING L, FRANK 


Placenta 


Ingelman-Sundberg, Axel: Abruptio Placentae in Vitamin E Deficient Guinea Pigs, Acta 
Endocrinol. 2: 335, 1949. 


Experiments are described in which guinea pigs were fed a diet virtually free from 
vitamin E and varying amounts of dl-alpha-tocopherolphosphate for 3 months before mating. 
When the daily amount of free tocopherol supplied was reduced to less than 0.4 mg., the 
animals aborted on the twentieth to thirtieth day of pregnancy, and showed necrosis and 
premature separation of the placentas. With increasing dosage of vitamin E, abortions 
oceurred at successively later stages of pregnancy. Pregnancy terminated in normal delivery 
in animals receiving 1.6 mg. daily. 

Histologic studies of the placentas of animals which aborted showed intimal prolifera- 
tion and vasculitis of the maternal vessels, with secondary hemorrhage and infarction. There 
occurred also deposition near the base of the placenta of large, birefringent, yellow crystals 
consisting of a metabolic pigment of undetermined composition. In the presence of an 
adequate supply of vitamin E, these changes were not observed. 

DoucLas M. HAYNES 


Pregnancy, Complications 
Puruhjelm, Mirjam: The Treatment of Early Threatened Abortions, Acta obst. et gynec. 
Scandinav. 28: 92, 1949. 


The therapeutic results of 296 cases of early threatened abortion are reported. The 
regimen used consisted of confinement to bed until symptoms subsided or the abortion was 
completed, a period averaging 10 days. The author administered atropine (0.5 mg. three 
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times daily), wheat-germ oil (in dosage equivalent to 1.5 mg. of tocopherol three times 
daily), and progesterone. One group of patients was given large doses of progesterone (5 
to 10 mg. daily), while a second group received small doses of this drug (2 mg. or less 
daily). There was no demonstrable difference in the incidence of continued pregnancy in 
the two groups (56-57 per cent). Since, in any event, 40 per cent of spontaneous threatened 
abortions go to term without any treatment, the conclusion is reached that the therapy used 
by the author was of doubtful value. 
Doucias M. HAYNES 


Davis, M. Edward, and Fugo, Nicholas W.: Steroids in the Treatment of Early Pregnancy 
Complications, J. A. M. A. 142: 778, 1950. 


The authors review the scientific data concerning the early development of the use of 
hormones to combat abortion. Two carefully selected groups of patients are reported. In 
one group large doses of diethylstilbestrol were administered and progesterone to another 
group. Living children were delivered to 45.2 per cent of the women treated with diethyl- 
stilbestrol and 66.7 per cent of the group treated with progesterone. 

The authors found no evidence that diethylstilbestrol stimulates the production of 
steroids by the corpus luteum and syncytium. The authors favor substitution therapy with 
large doses of progesterone but they also conclude that ‘‘there is still no Utopian hormone 
that will safeguard all pregnancies and assure living babies.’’ 

WM. BERMAN 


Sterility, Fertility, Contraceptives 


Blom, Erik: A One-Minute Live-Dead Sperm Stain by Means of Eosin-Nigrosin, Fertility 
and Sterility 1: No. 2, 1950. 


A quick, practical, and accurate procedure for the study of sperm morphology and the 


ratio of dead to living cells is presented. The test can be performed readily as an office pro- 
cedure requiring no special laboratory equipment or technical knowledge. A drop of fresh 
seminal fluid is placed on a glass slide. A drop of 5 per cent eosin in distilled water is 
mixed with a drop of seminal fluid by means of a glass rod. When this is thoroughly mixed, 
a drop of 10 per cent nigrosin in distilled water is added to the mixture on the slide, then 
a thin smear is made of the material, and the slide is dried over a flame. The living cells 
do not take the eosin stain and stand out as translucent structures against a dark brown 
background. The cells that were dead at the time of staining are red against the dark 
background. It is a simple matter to count the relative number of dead to living cells and 
the details of morphology are readily seen. 

WILLIAM BICKERS 


Sturgis, Somers H., and Pommerenke, W. T.: The Clinical Signs of Ovulation—A Survey 
of Opinions, Fertility and Sterility 1: No. 2, 1950. 


It is known that the time during which the human ovum is susceptible to fertilization is 
short. Accurate determination of ovulation time and duration of ovum viability is essential 
to the management of infertile matings. A questionnaire was sent to a group of gynecologists 
whose major interest was a study of human sterility. On the basis of the 87 replies to these 
questionnaires the authors make comment. The endometrial biopsy was the most commonly 
utilized test for the determination of ovulation in the hands of the group which was polled. 
The majority of these gynecologists made their own interpretation of the biopsy and 92 
per cent of them feel that it is a reliable test. Opinion as to the optimal time for taking the 
biopsy was equally divided between the premenstrual day and the first day of the menses. 
Basal temperature records are used routinely by most of the gynecologists in this group. The 
limitations of the method are apparently well known and the potential error inherent in the 
interpretation of the basal temperature chart is conceded. Nevertheless, it was the majority 
opinion that the chart was helpful. 
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Pregnanediol assay is used by relatively few and even those who employ the test believe 
that pregnanediol may often be recovered from the urine in anovulatory cycles. The ovarian 
hyperemia test developed by Farris was not used by any of the gynecologists in this group 
and yet in the opinion of its originator it is the only test which is accurate. A study of the 
viscosity of cervical mucus as an indication of ovulation was questioned by many. Com- 
ments upon sperm penetration in cervical mucus in tests for ovluation were equivocal. Mittel- 
schmerz bleeding is used as a criterion of ovulation by very few because of its inconstancy. 

To the question relating to ovum surgival time the replies ranged from a few minutes 
to 72 hours. The majority opinion was that the ovum was capable of fertilization for 24 
hours. 

To the question seeking an appraisal of the clinical value of gonadotropins for induction 
of ovulation there were only a few who believed they had value. It was certainly held by 
the great majority that the gonadotropins commercially available today have no place in the 
treatment of ovulation failure. To the question relative to the induction of ovulation by 
sexual stimulation, the replies were variable. Several expressed the belief that coitus may 
stimulate ovulation. The over-all conclusion was to the effect that there is no practical test 
which may be used as a true indicator of ovulation. The most satisfactory evidence of ovula- 
tion is the presence of a secretory endometrium. 

WILLIAM BICKERS 


Stein, Irving F., and Cohen, Melvin R.: Sperm Survival at Estimated Ovulation Time: 
Prognostic Significance, Fertility and Sterility 1: No. 2, 1950. 


Spermatozoa can remain alive and retain their capacity for fertilization over long 
periods of time when deposited in cervical mucus favorable to their metabolic needs. The 
cervix uteri is a storage depot in the physiology of reproduction. Cyclic changes occur in 
cervical mucus in relation to the menstrual cycle. In the preovulatory and postovulatory 
period the mucus is tenacious and inimical to sperm survival. At the midcycle mucus is in- 
creased in amount, cellularity, water content, and fluidity. Cervical mucus aspirated at time 
of ovulation will reveal abundant sperm 24 or more hours after insemination. In those cases 
where sperm are not found in the mucus 24 hours after insemination or coitus it is wise 
to administer estrogen to favor changes in cervical mucus which provide a more healthy 
environment for the sperm. In the absence of estrogen therapy sperm survival in the mucus 
for 24 hours or more indicates that ovulation has occurred. Hyaluronidase does not favor 
sperm survival. 

WILLIAM BICKERS 
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